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P REFACE 
Ecology is new as a science; par ticularly 
animal ecology, so new, in fact, that no one ye t has 
presumed to write a text-book in the an i mal aspect 
of it. 
Several textbooks have appeared i n the f iel d 
of plant ecology because the botani sts have been able
 
to work out the ecology of plants more r apidly t han 
the zoologists have been able to work ou~ t he ecology
 
of animals. Methods and techni que are more readily 
applied to plants than to animals. I n f a ct, t he ani-
mal ecologists have, so far, adopted t he methods and 
technique of the plant eco,logists, many of which appl
y 
to animal ecology in the same manner as they do to 
plan:t ecology. 
Ecological methods may be applied t o many phases 
of animal ecology; for instance, to the study of adap
ta-
tions, evolution and abnormal conditions of animal s . 
This present paper is chiefly concerned with 
the distribution of animals. The envi'ronmental and 
f aunal conditions of Western Kansas have not been s t u
died , 
and they are rapidly changing, due to human occupancy
 
of the region. Therefore, a major object of this r ep
ort 
is to put on record i n formation in regard t o t
he present 
vertebrate animal life in We stern Kansas . 
Profound change,s in the nat i ve conditions have
 
already been recognized; fo,r 'example, many ani
mals have 
be come extinct, and others are gradually vanis
hing . 
It i s in the hope of contributing something of
 
t he facts of the status of the species in this
 region , 
at a given stage in its faunal changes , that t
his study 
i s here- in reported. 
Hays , Kans as • 
August 5, 1933. 
Olive Fal ls , 
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AN ANALYSTS OF THE HABITAT DISTRIBUTION 
OF THE VERTEBRATE FAUNA OF A STREAM- BANK 
ASSOCIATION IN WESTERN KANSAS . 
INTRODUCTION 
A complete study of' dis tribution of ani mal s of 
any r egion would include a census of the ani mals of that 
region , a census of' numbers , a s easonal dis t r i but i on , 
dis t ribution of t he var i ous rank s of animal communities 
(mores , habit at s , cons ocie s , association , etc . ) , and the 
various phys ical and biot ic rel a ti ons of t he animal s . 
This part icular study has been rest ri cted to t he 
terrestrial vertebrate ani mals , namely, amphibia. , rept i lia , 
aves, and mammalia, of a re l ative l small portion of a 
s tream- bank i n we stern Kansas , which will be t ermed an 
As sociation. 
It may be a s sumed wit h reason t hat every 
vert ebr te specie s , found withi n t h i s assoc i ation has 
been pre sent fo.r a lengt h of time sufficient to enable i t , 
ot her fact ors than t ime pe rmitting , to occupy uni formly 
t he whole area . That no .species i s distri but ed i n t h i s 
manner is shown by t ._he habit at d i s t r i but i on recor ds c i ted 
in this report. I t appe ars , indeed , that t .he Association 
is composed of habitats, and that each k i nd o
f ah bitat 
has living within it a characteristic commun
ity . Not one 
of the 100 species o,f vertebrate animals whi ch
 are found 
in this Association, is represented in every h
abitat . 
Every species i s restricted in its occurrence
 from two 
or more of the habitats. 
Is this observed phenomenon of the distributio
n 
of animals vested in a worthy significance? 
The Problem. 
For several years t he writer has been i nteres
ted 
in the study of the vertebrate . animals. But 
in the fall 
o,f 1932, the need for a study of the vertebra
te animals in 
weste rn Kansas and the opportunity for such a
 study was pre-
sented to her. Because of these interests an
d the o,ppor-
tunities, the problem. which is the thee of 
this study 
and report. was selected. 
How are the vertebrate animals distributed on
, 
a stream bank. and particularly a stream bank
 in western 
Kansas? A.re there small.er units of l i ving co
nditions 
(habitats) within this Stream-bank As sociation
? Is there 
a characterist ic set of animals in each of the
se habitats? 
What is it which causes some animals to live 
in one 
habitat, and other animals to live in a differ
ent habitat? 
SUch a problem is of importance because it helps 
to determine the relationships of the various included 
forms, with similar species and races of the surrounding 
regions. Because o,f the lack of material in certain di-
rections, such determinations have been done only in part. 
The o·bjects kept in mind during this study have 
been to determine: 
1. The habitats of this Stream-bank Association . 
2. The species of vertebrates present in each 
habitat. 
3. The frequency of observed occurrence and the 
relative abundance of each species . 
4. The factors which influence the habitat 
distribution of each species. 
The purpose of this study is not as a ttpopular 
gu.ide" to the animal life of this regi on . The dat a ob-
tained have been assorted so as to present to the advance 
student, matters o.f real and special significance in dis-
tribution of the vertebrate animals. 
Related Literature . 
The literature pertaining to the ecology. of the 
vertebrate fauna of western Kansas. is fragmentary. In 
fact, relatively little has been published on the vertebrate 
fauna of North .Amari.ca is general. Consequently, a study 
of this type is needed. 
Dice (1923) has given an extensive account of 
vertebrate animal connnunities of Riley County Kansas , with 
especial reference to amphibia, reptiles and mammals . 
Dice (1923) made a study of the mammal. associa.-. 
tions and habitats O·f the Flathead Lake region in Montane. . 
Dice (1916) published an article on the distri-
bution o.f the land vertebrates of southwestern 
Washingt. on. 
Svihla {1930) made a stud~ of the ecological 
distribution of the mammals of the Uint a Mountains in 
Utah, class.ifying them according to the topographical , 
zones, vegetat.ion belts and habitat types . 
Grinnell. (1914) gave an account of the birds 
and mammals of the Lower Colorado River valley , with a 
special study of the associat ion , zonal , and faunal 
distribution . 
Grinnell and St.orer {1924) studied a cross sec-
tion of the Sierra Nevada mountain range, noting the dis-
tribution of amphibia, reptiles , birds and mammals . 
Linsdale {1928) made a survey of the mammals o·f 
a small area along the Missouri River. 
Morten {1928) made an intensive survey of the 
birds along a · aeposi ting· creek in Tennessee, noting the 
7 
(the) ecological factors present in the area studied. 
Grinnell. and others (1930) studied the verte-
brate natural history of a section in northern Californi~ , 
with reference to the habitat distribution. 
Bird (1929 and 19,30) made studies of the biotic 
communities of two sections in Canada, with a special 
study of tb.e habitat distribution. 
Definitions and Limitations of the Problem. 
The terms used in t .he t itl.e and text of this 
study, namely, "habitat distribution," "stream-bank 
association," "stream-bank," "habitat" and "association ," 
and their significance in this study need to be explainedo 
The significance of the term "habitat distribu-
tion" has been indicated by its use in the first part of 
this report. The word "habitat" has been used before the 
word "distribution" to distinguish the kind of distribu-
tion studied. In other words , small units, rather than 
seasonal, zonal, or faunal distribution, are the objects 
of this study. By t•distribution" is meant a census of the 
species, a census of numbers, and their occurrence in the 
different habitats. 
As used in this study "stream- bank" is that land 
on either side of the stream which is considerably. 
influenced by the stream. 
By the term "Stream- bank Associat i on" is meant 
that area which owes its ecological environmental cond
i-
tions to the exi stence of the stream. Wi thi n, thi s stre
am.-
bank Association a re small er units of living condition
s 
which exhi bit a const ant difference , but not a di ffere
nce 
of sufficient magnitude t o give them. the rank of a sep
a-
rate association. Each of these units is termed a 
"habitat." 
"Association" as used here i s a region of re-
latively uniform environmenta1 conditions, including 
the phys ical and biot i c el ement s . 
LOCATION OF THE STREAM-BANK ASSOCIAT ION 
USED IN THIS sruDY 
The territory selected for this analysis is
 a 
strip approximately a hundred feet wide and
 a mile long 
on either side of Big Creek, which flows th
rough a former 
National Fort reservation, located near Ha
ys, Kansas . 
The reservation, consisting of approximate
ly 8000 acres , 
is now divided into the Fort Hays Kansas S
tate College 
Campus and Farm, and the Fort Hays Experim
ent Station , 
under the management of the St.ate Agricultu
re College . 
The Fort Hays Kansas State College controls
 4200 acres of 
this land, of which about 80 acres forms th
e immediate 
campus. 
The area used in this. study is on the colle
ge 
campus, which adjoins the cit.y of Hays on t
he south and 
west. Hays 1s located approximately in the
 center of 
Ellis County, in latitude 38 degrees 51 mi
nutes north , 
and 99 degrees and 25 minutes west longitud
e . Ellis 
County lies between the nine t y- ninth and on
e hundredth 
meridian , ~t the eastern margin of the high
 plains and 
is only a short distance west and north of 
the center 
of Kansas . 
Most of Kansas is included in the Upper 
Sonoran life-zone. Ao cording to Me r riam ( 1898) , page 
1-79, the Upper Sonoran i s divided into a humid and an 
arid portion. The arid region extends well int o the 
central part of Kansas , hen ce i ncl udes Ell is County . 
Fig. 1. A view of Big Creek showing a wooded 
area at the right. 
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11 . 
THE PHYSICAL ENVIRONMENT 
The Geology and Topography 
The region of this study is of the u per 
Cretaceous geological age and mostly ot the Niobrara 
formation. 
The characteristic topographical features of 
the surrounding area are broad, relatively flat , upland 
benches rising gently westward &nd marked by out-crops of 
rocks at t.he surface. The highest benches , one about t wo 
miles to the sout,h and west, the other two miles to the 
north, are formed by the Fort Hays limes~one member of 
the Niobrara formation, -while the lowes.t is some twelve 
miles to the south and east, formed by the Greenhorn 
limestone member of this formation, or "fence post lime-
st one , " so called be cause it is extensively used for 
fence posts throughout t h i s region . 
From some fifteen miles to the west , Big Creek 
flows through the Blue Hill shale member of the Niobrara 
formation, and between the t wo above mentioned out- crops 
of the Fort Hays lime stone member. The i.nmlediate sectioia 
is of an alluvium accumulation of the Recent Age , covering 
a narrow zone constituting the flood plains and terraces 
of Big Creek. 
The altitude of the surface above sea level 
averages 1994 feet. with a dip of from 275 feet to 300 
feet in four miles. 
Big: Creek has an average fall in a straight 
line across the country of approximately ten feet to the 
mile. It has a relatively deep channel, and its valley 
is markedly steeper on the south than on the north side . 
Its general course is fairly straight, although the sec-
tion used in this study is very meandering . which results 
in sections of high. rather dist1nct _banks, rising almost 
vertically from the stream bed, alternating with areas of 
only a few feet above the stream level and from ten to a 
hundred feet wider ba:ck of which are fairly abrupt ter-
races, from ten to· fifteen feet high and gradually s loping 
into the up- land. The greater part of the stream on the 
study area is wider and deeper, ecause a dam has been 
placed across the creek. 
Climate of the Region . 
The weather station three miles from Hays , Kan-
sas , records an average annual rainfall of 22 . 95 inches 
over a period of sixty-four years, from 1869 to 1932 , and 
a rainfall of 16.41 inches for the period from August 1932 
to July 1933. The rainfall is not uniformly dist r i buted 
throughout the year. Precipitation mostly occurs i n t he 
spring and fall months. During t he winter and summer 
there are likely t .o be periods of drought. The time of 
precipitation, however, is irregul ar and dry periods may 
occur in the spring and fall. 
Several times i n the past, di sast rous floods 
have occurr ed in this r egion. The last f loo.d at Hays,, 
Kansas, was in September, J.932 . It overflowed most ·of 
the area used in this s tudy. 
With rare exceptions t he temperat ure of western 
Kansas ranges between 10 and 90 degrees Fahr enheit . 
The summers at Hays are usually , though not 
always, long and hot, while t he wint ers are usually re l a-
tively short, but often t here are peri ods of extreme cold . 
THE BIOTIC ENVIRONMENT 
Animal 
Every _ organism in a ·given terr itory affe cts , 
directly or indirectly, every other organi sm , which lives 
in the same territory. Every species affects eve r y othe r 
species. We realize that complex interrelationshi ps exi s t
 
between the vertebrate animals and the other organisms 
which live in the same territory. This- study , however , ha
s 
not attempted to deal with the interrelationships that 
exist between the vertebrate animals cons idered i n thi s 
study and the inverteb.rates which live in the St ream- bank 
Association; except the i nvertebrate s will be ment i oned as
 
a source of food-supply in the conside r ation of the e colog
-
ical factors which determine t he habita t preference of t ~e
 
vertebrate animals . 
Vege t at i on 
The vegetation of the surroundi ng t erritory is 
characterized as a grass cli max. The native soil covering
 
is a sod of predominantly short grasse s ,. buffalo and 
gramas, mixed with tall gras ses, mainly little bl uest em 
and big bluestem, which become parched in appearance 
during the dry season. 
The region is practically treeless except for 
a narrow line of trees along the st r eams, and fo r t he 
small groves here and there surr ounding the f arm build-
ings and the trees in the towns. 
Big Creek is well lined with a belt of nat i ve 
trees, chiefly American elm, box elder, hackberry , cot-
tonwood, and green ash. Intermingled with t hese trees 
and in isolated patches are shrups,, such as, the wild 
plum,. the wild cherry and the sumac. Besi des the native 
trees there are many which have been introduced by man . 
Among these are the honey locust, the s ycamore and the 
mulberry. This belt of trees varies from a few t o many 
feet in width, and is a "climax forest " for this region . 
This woodland was protected by the soldi ers in the early 
days and it has been protected by the col lege in later 
years. Because of thi.s pr ote ct ion many o.f the trees are 
aged and have reached a comparativel y l arge size . Ad-
joining the woods of t he se ction of Big Creek used in 
this study i s an artificial woods, on t he college campus 
and the Experiment Station . 
17. 
Fig . 4. A view of Big Creek. 
The Description of the Vegetation of 
this Stream-bank J. sso ciation . 
18. 
The greater portion of the St r eam-bank Association 
is wooded. This cover, for the most part, is a growth of 
deciduous trees, including American elm, hackberry, honey 
locust, green ash, box e lder, red mulberry and smaller 
trees such as the wild plum and choke cherry. There are 
also a few evergreens. 
Vines and shrubs f orm _a se cond stratum of vege-
tation among the trees . The r e are al so many herbaceous 
perennials and gras ses which help t o f orm th i s under-
growth. 
The plant speci e s making up this wooded area 
occur in three ways; a_s dense t hickets , as large scat tered 
trees, and as tall trees growing so closely that t heir 
to-ps intermingle. 
There are areas of the first bottom land , cov-
ered with miscellaneous collect ions of herbaceous plants 
and a few scattered shrubs , and dryer regions of a second 
bottom, characteri zed by t all grass found i n this Associa-
tion. 
Back from the s t ream , on the ridges between the 
gullies and ravines , is a short grass vegetation . On the 
slopes and in the gulli es a r e scattered trees and dense 
growths of herbaceous plants. 
Some of the Pl.ant s of t he St ream-bank 
Association . 
19. 
The nomen clatur e, both s cient i f ic and vernacu-
lar, used in this list of pl ants is t aken f r om B
ritton 
and Brown's An Illust r ated Flora of t he Northern
 United 
States, Canada and the Brit ish Possessions (1913 )
. Else-
where 1n this report t he vernacul ar name only wi
ll be 
used. This list does not at tempt to cover all o
f t he 
pl ants found along the stream, but only those pla
nts to 
which a r eference is made in the discussion of th
e 
habitats. 
Acer negundo . Linn . Box Elder--One of the 
t hree most numerous species of trees along Big C
reek . 
Psedera vit a cea . (Kneer) Greene . Virginia 
creepe r --Occasional on t rees and climbing over th
ickets . 
Rhus t oxi codendron L.- (fioison ivy) Abundant 
in the woods and thi ckets and along the stream. 
Ulmu s Ameri cana L.-(.American elm ) Very common 
along the stream. Some of the elms are as nru.ch a
s six 
fee t i n diameter. 
To:x:ylon pomiferum (Raf .}- ( Osage Orange} 
Occasional tree . I t has been pl anted . 
Convol w.lus arv&ns is L . -( bindweed ) ery 
abundant , cl imbing over t he herbs of low bot tom l and . 
Plantnus occidentalis L. -(sycamore , or Button-
wood ) Planted in t he ear ly days . 
Pru.nus americana Marsh-( Wild pl um) Frequent 
in t he thickets along t he st r eam. 
Rhus glabra (Smoot h up l and sumac) Very 
abundant in the thickets . 
Vitis palmata L.- (Ri ver bank grape ) Cornon 
along t he stream , often overhangi ng the wat er . 
'r ~raxinus lanceolata L. -( Green ash ) A native 
tree , but not very common in thi s section . 
sclepias sullivantii Engelm.-(Purple milkweed) 
Common at the edge of t he woods and in open pl aces . 
Cuscula gr onovii Wild- (Doddor) Common growing 
on the plants along the stream and i n the lowlands . 
Erigeron canadensi s L. -(Horse weed ) Very 
abundant in the damp low-lands al ong the stream. 
Helianthus. annuus L.- (cornon sunfl ower ) Very 
abundant in dryer sections along t he cr~ek , and in l owland
s . 
Helianthus tuberosus L.- (Jerusalem artichoke ) 
Abundant on the prairie- like grounds of t he hi gh banks, an
d 
open places of the low flood plains . 
....... . 
Lactuca virosa L.- (Pri.ckly let tuce) Connnon 
in the woods , and along the stream. 
l,L, 
Popul~s sargent ii Dade.- (Cott on wood } Patches 
of cottonwood trees are common in the dry parts along the 
stream. 
Padu.s nana Britton-(Choke cherry) It is the 
most characteristic shrub of the thickets . 
Celtis o·ccidentalis L.- (Hackberry) An abun-
dant native tree along the stream. 
Morus ruba L.- (Red mulbe.rry) A planted tree , 
which has scattered along the creek . It is a great 
source of food for the birds . 
Gleditsia triacenth L. -(Honey locust) Patches 
of the honey locust have been planted along the streamo 
() 
Andropog)m furcatus L.-{Big blueste.m) One of 
the characteristic gras ses f .md in the dry section on the 
high banks • 
.Andropogan scoparious L. -(Littie bluestem) A 
grass of the dry areas back a conside rable distance from 
the creek . 
Iyy xanthifia L.- (Burweed Marsh Elder ) One of 
the dominant plants in t he low bottom-land along the creek . 
TulE'THODS 
The field work upon which this thesis is based 
was done between September 20, 1932, and july 20, 1933 . 
During this time 203 field trips were made and approxi-
mately 812 hours were spent on these t ,rips . 
An effort was made to divide the "Stream-bank 
Association" into smaller portions on the basts of the 
character of the vegetation and the topography of the 
land. In each case a name was given -the division , for 
the purpose of identification. 
Places where animals could conceal themselves , 
and evidences of the activities of animals were noted. 
The data recorded in this thesis were 
obtained by: 
1. Trapp ing. 
2 • Hand col le ct ing. 
3. Observation of 
a. animals 
b. evidence of the activities of 
animals . 
4. Reports of othe rs . 
It was the intention not to kill the animals , 
in collecting these data. In so far as possible , the 
identifications were made in the field, only the smaller 
Gve 
mammals were trapped. 
Trapping for smaller mammals was done in each 
habitat. Stations 40 feet by 40 feet, for quant itat ive
 
study, were selected from each habitat, i n whi ch t rappin
g 
was done. An equal number of t r aps were set in each 
habitat over a given perio-d of time. 
A few animals were collected by hand , such as 
am.phibia and reptiles, for identifi cation . Some birds 
and mammal.s were brought in.t.o the l aboratory . 
Observations formed a maj or ~art of the field 
work in this study. A survey of the whole area was mad
e 
.almost daily, during which a re cord of the numbers of ea
ch 
species of animals found i n each habit at was recorded . 
Trips were made at different t i mes of the day , for ex.am
ple, 
early morning, mid-day, and night t r i ps . During these 
trips the animals were watche a s they fed , made their 
nests, fed their young, and met wi th other animals of 
the habitat. 
The habita t s were carefully examined for evi-
dences of the activities of animals , noting runways , ho
les 
in trees and t he ground, hil ls o-f dirt , remains of food
, 
nest s , tracks , and examining pl a ces of concealment such
 as 
logs, brush pil.e s , hole s in t rees , and the ground . 
In some cases the reports of other observers 
have been used. 
...., ... 
DISTRIBUTIONAL CONSIDERATIONS 
The vertebrate fauna f ound in this Stream~bank 
Association are represented by: 
1. Three species of amphibia. 
2. Nine species of reptiles. 
3. Seventy-four species of birds . 
4. Fourteen species of mammals. 
Of the three species of amphibia found in this 
Association , only one, the leopard fro~ , was abun
dant . 
It would be ~xpected that the toad (Bufo) would 
be present in this Association . However , none wa
s observed 
during this study. The unpublished re cords of th
e Depart-
ment of Zoology of the Fort Hays Kansas State Col
lege show 
t .hat they have been present on this area in previ
ous years . 
There was a paucity of reptile·s, both as to speci
es 
and numbers present, in this association. Althoug
h nine 
species were represented , on1y three were present
 in suf-
ficient numbers to be considered a feature of the 
asso-
ciation (six-lined lizard, Bell 's terrapin , brown
 water 
snake). 
Of the seventy-four species of birds found here , 
11 are transient, 11 are winter , 38 are swnmer , an
d only 
14 are permanent re sf.dents . 
Of the fourteen species of mammals represented 
in this association, only two speci.es were abundant 
( cotton-tail rabbit and squirrel). One species (muskrat) 
was common. 
More than seventy per cent of the species of 
vertebrate fauna represented in this Association are bird
s . 
The Habitats of t he Stream- bank 
Association . 
The Stream-bank As ociation affords a choice 
of several habitats for the animals found in it. 
There is a variation among the species as to 
their distribution in the different habitats . Some 
species are evenly distributed among several of the 
habitats , some are exclusive to one habitat , and others 
are scattered among the different hab i tat s , yet with a 
concentration of numbers in one or two habitats . 
As is well known, the general distribution of 
animals depenids to a great extent upon their surroundings
. 
'-'V • 
The general character of the vegetation, the topography 
of the land, and theedaphic and climatic environmental 
features are all impo.rtant, with reference to. what as-
semblage of vertebrate fauna will live in a given area . 
However, the edaphic and climatic environmental feature s 
o-f this Stream-bank Association are so uniform that they 
cannot be considered as criterion for habitat differences
. 
Because of the close dependence of most amphibia , 
reptilia, aves and mammals upon plants, the latter have a
n 
important place in the treatment of their distribution . 
Therefore , the habitat divisions of this Stream- bank 
- -Association, as used here, are based upon the kind and 
amount of vegetation and to some extent upon the topo-
graphy of the land. 
The habitats, as here defined, are recognized 
primarily because of their ervice in t .he treatment of 
the distribution of the animals . 
The Thicket Habitat. 
The Grass-land Habitat . 
The Scattered Trees Habitat. 
The Weedy Low- land Habitat. 
The Woods Habitat . 
The Gully Habitat. · 
The Cut-bank Habitat . 
WI • 
The Mud-shore Habitat. 
In the analysis of these habitats emphasis has 
been placed upon actual instances of environmental rela-
tionships that were observed in the field. The animals 
have been assigned to the habi.tat or habitats i n which 
they occur and are listed with the number of times that 
each species was observed i n each habitat through a per-
iod of one year o 
In the species of animals of easy locomotion , 
i ndividual s may occur as transients -in other habitats 
than the one or ones in which it is characteristically 
, present. 
The Thicket Habitat . 
Dense growths of s rubs, trees and vines occur 
in places a long t .he stream. These thi ckets commonly reach 
a height of ten to twenty feet, are from t wenty to one 
hundred f eet in width and often as much as one hundred 
yards in extent, on the broad s loping banks . 
Smooth u~land sumac and choke cherry form t he 
greater part of these thickets . Poison ivy, buckbrush , 
grape and other plants are associated with the sumac and 
cherry and elm, boxelder and hackberry trees are scattered 
among these bushes. Ther e is a large accumulation of 
leaf litter and rubbish -on the ground, which keeps t he 
soil loose and damp. 
The animals that were represented here are : 
Aves 
No . of times 
observed in 
one year . 
Yell.ow-billed cuckoo ................. . 
Brown Thrasher •• _ •••••••••••••••••• •• 
Cat Bird ••••••••.••••••••••••••••••• 
Mo eking Bird ••••••••••• ••• ••••• • ••••• 
Robin ••••••••.••••••••••••.•••.•...•• 
Blue Bird •••••••••••.•••••••••••••••• 
Mountain Blue Bird .............. ... . . 
Ruby-crowned Ki nglet ••• •• • -••••••••••• 
Warbling Vireo••••••••••••••••••••••• 
Tennessee arbler ••••••••• • •••••••.•• 
Myrtle warbler••••••••••••••••••••••• 
Black and White Warbler •••••••••••.•• 
Orchard Oriole ••••••••••••••••••••••• 
Black-headed Grosbeak .•••••••••••• •.•• 
English Sparrow ••••••••••••••••••••.• 
American Goldfinch••••••••••••••••••• 
Towhee •••••••••••••••••••••••••••• ••• 
Cardinal ••••••••••••••••• • ••••••••• • • 
Slate Colored Junco ••• •• ••••••• ••• ••• 
White Crowned Sparrow • • •••••••••••••• 























Little Brown Bat •••••••.••••••.••••• 1 
White-footed Mouse •••••••••••••••••• 7 
Western Fox Squirrel ............ .. .. 8 
Cotton-tail Rabbit •••• •••••.•••••• • 185 
House Cat ••••••••••••••••••••••••••• 48 
Of the t wenty- two species of birds found in 
this habitat, five species reach t heir maximum abundance 
t:,.:, • 
he r e (Bluebird. Catbird, Tenessee Warbler , Harr is 
Sparrow, Black-headed Gr osbeak ). Two species (card inal , 
towhee) were exclus ive t o t hi s habitat. Both species 
were transient. 
Two spe.cies ( cat , white- f ooted mouse ) of the 
five species of mammals find the i r maxi mum abundance 
here. 
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Leopard frog 501 136 1169 
-
Cricket frog 50 182 
Bull frog 41
 
Table 2. Habitat Distribution of Repti lia. 
0) 
Name 0) 
re Q) 'O re a> 
H O> H fil 0 .µ r-1 H.µ r-1 ,§1 0) I (I) I 0) +:> 0) f!; .0 
I r-1 (.) Cl) +:> re 'O 0 I re g Tl Qj ro 0 a> H .p .s::l H (.) 0 (I) E-t d CJ) !s,:: !s,:: 0 
Hog- nosed snake 1 
Salt and Pepper -
King snake 1 
Bull snake 7 
Ribbon snake 1 1 
Brown Water snake 75 21 
Blue Racer 1 1 
Bell's Terrapin 25 7 18 
Box Tortoise 4
31 
Six-lined Lizard 525 
Table 3 Habitat Distribution of Birds 
Q) 
"C +> i Ol re Q) ,,-j Q) "C Q) A F-t I'll~ Q) (D ro § 0 0 ,-; F-t F-t ,-; Name ..Cl m :8 I Q) +> I CJ) :,., Cl) +> 11.l >, ..0 
I ,-; (1) 8 en +> "C 'O 0 I 
'O g . F-t co ro 0 Q) r-t +> i +> F-t 0 g Q) Cl) C, Cl) 0 
Sparrow Hawk 5 
Marsh Hawk 43 
Killdeer 135 347 117 
Bob-white 52 477 258 36 
Western Mourning Dove 12 46 1261 6 
Screech owl 321 354 18 
Great Horned Owl 6 6 
Long-eared Owl 11 
Be 1 ted Kingfisher 34 95 3 1 
Red Headed Woodpecker 146 178 135 
Hairy Woodpecker 100 167 44 
Downy Woodpecker 36 155 8 
Golden Flicker 124 353 293 268 36 
Red-shafted Flicker 40 195 515 128 20 
Yellow-billed Cuckoo 48 109 10 
Western Night Hawk 654 708 
Arkansas King Bird 120 98 734 
Common King Bird 70 50 498 
Traills Fly Catcher 175 200 75 
Prairie Horned Lark 221 
Barn Swallow 100 26 
Bank Swallow 260 160 
Cedar Waxwing 644 1875 634 
Blue Jay 200 1373 1218 
Crow 456 228 585 156 
Black-capped Chickdee 300 1107 576 
Brown Creep er 81 7 
House Wren 588 1715 203 
Brown Thrasher 219 575 66 






Mountain Blue Bird 
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Habitat Distribution of Birds (Con ' t ) 
i 
"O 
Cl) § Q) 'O Q) 
Name H Q) Q) r-i .!.cl 0 +:> r-i HH I A 
.Cl (1) I Ql +> o:J 
Ul >, .!.cl Cl} +:> 11) :>.o .0 
I r-i (.) Cl} .p rd 'CS r-i I 
'O r-1 .... o:J o:J 0 Q) +:> g ti (.) 0 Q) ::1 CJ) I!!:: I!!:: 0 
Slate Colored Junco 178 370 200 586 350 50 
Whi t e Crowned 10 10 20 
Sparrow 
Fox Sparrow 120 150 20 
Harris Sparrow 20 490 338 150 
Song Sparrow 250 150 
Tr ee Sparrow 120 275 
Lapland Longspur 270 300 
Lark Bunti ng 200 150 
Black Crowned Night 
Heron 44 35 
......... . 
Table 4. Habitat Distribut i on of Mammalia 
Name rel ca 'Cl Q) rel Q) § H Q) Q) 
0 +3 rl HH rl § .Cl (1) I Q) +3 I 
t'l >, Ol +" r.a I>, ..a 
I ,--l 0 0) +" rel rel 0 I 
'Cl rl ..-1 «j 0 Q) rl ..p 
6 .Cl 0 0 Q) :::I 8 C/) is: !;!': 0 
Little Brown Bat 53 1 
Short- tailed Shrew 13 1 1 
White- footed Mouse 7 1 
Meadow Mouse 123 2 
House Mouse 3 
Pocket Gopher 5 8 
Thirt een- lined Ground 
Squi rrel 8 2 
Western Fox Squirrel 159 8 713 561 
Bl ack- tailed Jack 
Rabbit 45 
Cotton- t ail Rabbit 220 185 233 98 47 175 
Opossum 20 2 8 16 8 8 
Large St riped Skunk 4 
House Cat 48 10 
Muskrat 130 423 100 
0 
36. 
Fig. 5. A winter view of a Thicket Habitat. 
Fig. 6. A Thicket Habitat, viewed 
from the border side . 
37 . 
Fig . 7. A Thicket Habitat, viewed from 
the stream side . 
38 . 
39. 
The Grass-land Habitat. 
There are comparatively l arge sections of dry 
lands along .the stream. These sect ions· are usually on a 
second elevation or bench of t he bank , and are situated 
so that they are se ldom flooded. In the summer the soil 
becomes exceptionally dry and ha r d-baked , and t he vegeta-
tion cover is a type that oan endure drought . 
This vegetation cover owes its character to the 
dominant grass es , most of whi.ch are mid- grasses and short 
grass es, with scattered bunches of t al l grasses . The 
dominant grasses are ·drop-seed, l i t tle bl uestem and big 
bluestem. With these gr asse s· are associated a large num-, 
ber of forbs, which give t h is habi t at a distinctive tone 9 
as they appear in their re spect ive flowering seasons . 
The milkweeds and the sunflowers are the most numerous of 
these forbs . Here and the re are logs or small brush piles 
which are somewhat hidden by the plant s . 
The animals that were represented here are : 
Amphibia 
No . of times 
observed dur-
ing one year. 
Leopard Frog • • • • • • • • • • • • 136 
'!i:U • 
.Reptilia 
No. of t imes 
obser ved dur-
ing one year . 
Blue Racer ........ . • ........ •. •· ....... . 
Ribbon Snake •••••••••••••••••••••.••• 
Six-lined Lizard ••••••••••••••••••••• 
Aves 




Western Mourning Dove •••••••••••••••• 
Golden Flicker••••••••••··~··•••••••• 
Red-shafted Flicker •••••••••••••••••• 
Arkansas Kingbird•••••••••••••••••••• 
Common Kingbird •••••••••••••••••••••• 
Prairie Horned Lark•••••••••••••••••• 
Crow ••••••••••••••••••••••••••••••••• 
Robin ••••• • ••••••.••••••••••••••...••• 
White Rumped Shrike •••••••••••••••••• 
Western Meadow Lark •••••••••••••••••• 
Cow-bird .......... •· ................. . 
Savanna Sparrow•••••••••••••••••••••• 
Grasshopper Spar row •••• • ••••••••••••• 
Lark Sparrow•••••••••• • •••••••••••••• 
Vesper Sparrow ••••••••••••••••••••••• 
Slate-colored Junco •••••••••••••••••• 
Fox Spar row•••••••••••••••••••••••••• 
Harris Sparrow••••••••••••••••••••••• 
Manmalia 
Short-tailed Shrew ••••••••••••••••••• 
White-footed ~ ouse ••••••••••••••••••• 
Meadow Mouse ••••••••••••••••••••••••• 
Western Fox Squir rel ••••••••••••••••• 
Pocket l§·opher ••••••••••••••••••• • • • • • 
Cotton-t ail Rabbit · •••••••••••••••••• • 
House Mouse •••••••••••••••••••••••••• 

































The one species of amphib i a found in t his 
habitat is not -in 1 ts maximum abundance . 
41. 
Of the t hre.e spe cies of reptiles present here , 
one (six-lined lizard) obtains i ts .maximum abundance , 
and is exclusive to t he habitat. 
Of the t wenty-two- spe ci es of birds represented 
here, four (meadow l ar k , grasshopper sparrow, ve sper 
sparro.w, cow-bird) obt ain t heir maximum abundance in 
this habitat. 
There wer e mor e spe cies of riiammals r epresent ed 
in the Grass-land Habitat than i n any other habit at of 
the Stream-bank Associ ation . The se speci es obt ai n their 
maxim.um abundance in this habi t at; one species { skunk ) 
was exclusive to t he habitat. 
42 . 
Fig. a . A view of the Grass- land Habitat . 
Fig. 9 . A Grass-land Habitat . Showing 
the woods in the back ground . 
43 . 
Fig. 10 . brush pile in the Grass-land 
Habitat . This was a favorite refuge for the 




Fig . 11 . A log in the Grass-land Habitat . This 
was a favorite "niche" for the Short-tailed Shrew. 
Fig . 12 . A nest of- a Cotton-tail Rab-
bit, in a group of sunflowers, of the Grass-
land Habitat . 
45. 
47. 
The Scattered-tree Habitat. 
The Scatter ed-tree Habitat i s composed of de -
ciduous ·trees bordering t he stream and at the edge of the 
woods. This habitat varies from a spars e stand , where the 
trees are scattered far apart, to i solated trees . The 
predominating trees are t he co.ttonwoods and elms. 
The trees are generally larger here t han in t he 
crowded woods, and many are sturdy, sol id-rooted trees , 
that have aged and in which cavi tie.s have been f ormed in 
the heartwood. As a result, nearly all ·t he lar ger ones 
are hollow. On the floor are patches of herbs and scat-
ter ed bunches of grass and a f ew scattered shrubs . 
The animals that were represent ed her are : 
Reptilia 
No . of times 
observed dur-
ing one year . 
Hog-nosed Snake ••••••••••••••••••••• 1 
Say's King Snake •••••••••••••• ~..... 1 
Bull Snake • • • • • • • • • • • • • • • • • • • • • • • • • • 7 
Bells Terrapin•••••••••••••••••••••• 7 
Aves 
Kil.ldeer • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Bob-whi te ••••••••••••••••••••••••••• 
Western Mourning Dove ••••••••••••••• 
Screech Owl••••••••••••••••••••••••• 
Great Horned OWl •••••••••••••••••••• 
Belted Kingfisher••••••••••••••••••• 








Ave s (Con ' t • ) 
No . of times 
observed dur-
ing one yea r . 
Ha i ry Woodpecke r •••••••• • ••••••••••• 
Downy Woodpecker ••••••••••••••• • •••• 
Golden Flicker ••••••••••••••••• •• ••• 
Red-sha:t"ted Fl icker ••••••••••••••••• 
Yel low- billed Cuckoo •••••••••••••••• 
Western Ni ght Hawk •• ••••••••••••••• 
Arkansas Kingb i r d •••••••••••••••• •• • 
Tr aill's Fly-catcher •••••••••••••••• 
Ceda r Waxwings •••••••••••••••••••• • • 
Bl ue ;ray •••••••••••••••••••••••••.• •• 
Cr ow •••••••••••••••••••••••••••••••• 
Black-capped Chickadee •••••••• ••• ••• 
Brown Creeper••••••••••••••••••••••• 
Hous e \Vren •••••••••••••••••••••••••• 
Br own Thrasher ••••••.•••• _ •••••••••••• 
Mocking Bird••••••••••••••••••• • •••• 
Robin •••••••••••••••••••••••••••••.• 
Blue Bird •••••••••••••••••.•••••••••• 
Mountain Blue Bird •••••••••••••••••• 
Ruby-crowne·d Kinglet •••••••••••••••• 
White-Rumped Shrike ••••••••••••• • ••• 
Northern Shrike •••••••••••••••• • •••• 
Warbling Vireo••••••••••••••••• • • •• • 
Tenes s ee Warbl er •••••••••••• • •• • • • •• 
Wils on's Warbler••••• • •••••••••••••• 
Myrtle Warbler••• •• •••••••• • • •• • • • • • 
Red-wi nged Blackbi d • • ••• • •• •• ••• • •• 
Orchard Oriole •• •• •••••••••• • ~• • • • •• 
Baltimore Oriole •••••••••••• ••••••• • 
Bronze Gr ackle ••••••••••••••••••••• • 
Black- headed Grosbeak ••••••• • ••••• • • 
We stern Blue Grosbeak ••••••••••• •• • • 
I ndigo. Bunting •••••• • •••••• •• ••• •••• 
English Sparrow ••••• • ••••••• ••• • •••• 
Pine Finch ••••• .- • •••• •••• • • • • ••• •••• 
.American Gol d- Finch • • • • • •••••• • ••••• 
Lark Sparrow ••• • •• •• •• •••• • ••• • ••••• 
Whit e- throated Sparr ow •• • •••• •••••• • 
Slate- colored Junco •• • • ••••••••••••• 









































Fig. 13 . A view of the Scattered-tree 
Habita t, during the winter . 
49 . 
Fig. 14 A winter view of the stream,its 




No. of times 
observed dur-
ing one year . 
Opossum • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 26 
Short-tailed Shrew................... 1 
Western Fox Squirrel••••••••••••••••• 713 
Pocket ~opher ••••••• ~................ 8 
Cotton-tail Rabbit ••••••••••••••••••• 220 
House Cat •••••••••••••••••••••••••••• 10 
Thirteen-lined Ground Squirrel....... 2 
Of the four species of reptiles found here , 
three (hog- nosed snake, Say's king snake , bull snake) 
are exclusive to the habitat . 
There were more s.pecies of. birds (thirty- nine) 
represented here than in any other habitat of the Stream-
bank Association, and more species obtain their maximum 
abundance in thi s habitat . 
Of the seven species of :mammals represented 
here, two (pocket gopher, squirrel) obtain their maximum 
abundance in thi s hab itat . 
Weedy Low-land Habitat . 
A miscellaneous collection of herbaceous pl ants, 
and a ·few scattered shrubs grow on the flat, damp low-lands 
close to the stream, and vines are often entangled among. 
these plants . 
The predominating plants of these low-lands are 
the various sunflowers . horse-weeds of at least two 
species, iron weed and gol den rod. The vines are the 
dodder, the bindweed, the wild gourd and the grape . 
Shrub-1.ike box elders and poison ivy are scat.tered among 
these plant s and vines . This vegetation is dense and 
may be as much as ten feet in height. 
During heavy rains this low- land is flooded. 
leaving the woods and shrubbery mud-spattered and the 
ground soft and slippery. 
The animals that were · repre~ented here are : 
Amphibia 
No o of' times 
observed dur-
ing one year . 
Leopard Frog ••••••••••• •• ••• ••••••• •• 
Cricket Frog ••••••••••••••• •••• •• • ••• 





Blue Racer ................... .... .... 1 
Ribbon Sn.a.lee • • • • • • • • • • • • • • • • • • • • • • • • • 1 
Brown Water Snake •••••••••••••••• •••• · 21 
Bell's Terrapin ........... ..... . .... . 18 
Box Tortoise ••••••••••••••••••• •••••• 431 
Aves 
Bob-whi t .e • • • • • • • • • • • • • • • • • • • • • • • • • • • • 35 
Belted Kingfisher •• ••• •• ••• •••••••••• 3 
Golden Flicker....................... 36 
Red-shaften Flicker •••••••••••••• •••• 20 
Barn. Swal:low •••••••••• • •••••••••••••• 26 
Aves (Can't.) 
No . of times 
observed dur-
ing one year . 
Mountain Blue Bird •••••••••••••••••• 
Townsend Soli t .aire •••••••••••••••••• 
Bronze Grackle •••••••••••••••••••••• 
Savanna Sparrow ••••••••••••• •-••••••• 
Grasshopper Sparrow••••••••••••••••• 
Slate-colored Junco ••••••••••••••••• 
Harris Sparrow••••••••••••••••••• • •• 
Mammalia 
Short-tailed Shrew •••••••••••••• ••• • 
Mead ow Mouse •••••••••••••••••••••••• 
Black-tailed' Jack Rabbit •••••••••••• 
Cotton-tail Rabbit •••••••••••••••••• 













The three species of amphibia found here 11 
obtain -their maximum abundance in this habitat. One 
species (bull frog) is exclusive to this habitat. 
Of the five species of r etilia f ound he _e , one 
(box tortoi se ) is exclusive t the habit at . 
Of the marmn.alia one species (muskrat ) obtains 
its maximum abundance in this h abitat. One species 
(j ack rabbit) is exclusive t o the hab itat. 
Feb. 15. The ~eedy Low-land Habitat. 
Fig . 16 . The Weedy Low-land Habitat in winter . 
The Jack Rabbit frequents this Habitat. 
The Woods Habitat. 
The greater portion of this Stream- bank Asso-
ciation is wooded. The woods for the most part is a 
growth of deciduous trees, i ncluding .American elm, box 
elder, honey locust, ash, cottonwood and others ~ There 
are also a few conifers,. such as western yellow pine and 
red cedar . V-ines. and shrubs fonn. a second stratum of ve-
getation among the trees and on the woods floor are scat-
tered bunches of grasses and many herbaceous plants . The 
most prominent shrubs are the choke cherry and ·wild plum. 
Perhaps the mos.t important vine is the wild grape , which 
often spreads so as to _make a clump that is much wider 
than high. 
The animals that were represented here ·are : 
Aves 
No. of times 
observed in 
one year. 
1J.iourn ing Dove ••••••••••••••••••.•••••• 
Screech OWl ••.•••••••••••••••••••••••• 
Great. Horned OWl ••••••••••••••••••••• 
Long- eared OWl ••••••••••••••••••••••• 
Red-headed Woodpecker •••••••••••••••• 
Hairy Woodpecker ••••••••••••••••••••• 
Downy Woodpecker ••••••••••••••••••••• 
Golden Flicker ••••••••••••••••••••••• 
Red- shafted Flicker•••••••••••••••••• 
Yellow-billed Cuckoo ••••••••••••••••• 
Traill's Fly Catcher••••••••••••••••• 
dedar Ivax- wings . ••••••••• • •••••••••••• 
Blue :ray ••••••••••.•••••• • • • • • • • • • • • • 
.. Q~o~ •••••••••••••••.••••••••••••••••• 
















Fig. 17. A winter view of the Woods Habitat. 
This was a favorite "niche" for the squirrels and 
long-eared owls. 
vv • 
The Gully Habitat. 
The Gully Habitat i s mor e secl uded than othe r 
habitats of the Strean1t--bank As sociation , and cons i s ts of 
several gullies leading into the creek. The gulli es con-
tain water only during heavy rains. 
The vegetation whi bh is typical of the several 
habitats of this Stream-bank Association merge in t his 
Gully Habitat. On the ridges between t hese go.llies are 
small. patches of grass; on the s lopes and bottoms are 
scattered trees, dense growth o.f vines and herbaceous 
plants , and dense thickets of sllrub s . The trees are elm , 
box elder, and cottonwood. They a r e mat u r e , large in s i ze , 
and many of them are hollow. The vine s ar e for the most 
part wild gourd. Willows and plum are the predominating 
shrubs, and t he grasses are a short grass , most l y grama . 
The animals t hat were represented here are : 
Aves 
No . of times 
observed dur-
i ng one year. 
Sparrow Hawk•• •• •••••••••••••••••••• 5 
Bo,b- whi te • • • • • • • • • • • • • • • • • • • • • • • • • • • 52 
Western Mourning Dove ••••••••••••••• 12 
Screech Owl ••••••••••••••••••••••••• 321 
Red - headed Woodpecker••••••••••••••• 146 
Hairy Wood~ecker ••••••••••••• • •••••• 100 
Downy ·. oodpe cker • • • • • • • • • • • • • • • • • • • • 36 
Golden Flicker •••••••••••• •••••••••• 124 
Red- shafted Flicker••••••••••••••••• 40 
Western Night Hawk.................. 654 
Arkansas King- bird •••••••••••••••••• 120 
Aves ( Con' t • ) 
No. of times 
obse r ved dur-
i ng one year. 
Common King-bird •••••••••••••••••••• 
Traill's Fly-catcher •••••••••••••••• 
Barn Swallow •••••••••••••••••••••••• 
Cedar Wax-wings ••••••••••••••••••••• 
Bl.ue Jay •••••••••••••••••••••••••••• 
Crow •••••••••••••••••••••••••••••••• 
Black-capped Chickadee •••••••••••••• 
House Wren .......................... 
Robin ............................... 
Ruby-crowned Kinglet ••••• • •••••••••• 
White Rumped Shrike ••••••••••••••••• 
Northern Shrike ••••••••••••••••••••• 
Warbling Vireo•••••••••••••••••••••• 
Black and White Warbler ••••••••••••.• 
estern Meadow Lark••••••••••••••••• 
Orchard Oriole •••••••••••••~•••••••• 
Baltimore Oriole •••••••••••••••••••• 
Bronze Grackle •••••••••••••••••••••• 
Cow Bird ...................... ' ..... 
Black-headed Grosbeak••••••••••••••• 
estern Blue Grosbeak ••••••••••••••• 
Indigo Bunting•••••••••••••••••••••• 
English Sparrow•••••••••••••••••• • •• 
Pine Finch•••••••••••••••••••••••••• • · 
American Goldfinch•••••••••••••••••• 
Slate-colored Junco•• • •••••••••••••• 
White-crowned Sparrow o•••••••••••••• 
Harris Sparrow •••• • ••••••••••••••••• 
Tre.e Sparrow •••.••••••••••••••••••••• 
Lapland Longspur ••••••••••••••••• • •• 
Lark Bunting ••••••••••••••••••••• • •• 
Mammalia 
Opossum •••••••••••••••••••••••••••• • 
Little Brown Bat •••••••••••••••••••• 
Western Fox Squirrel ••••••••••••• • •• 





































Fig. 18. A view of the Gully Habitat. 
62. 
Photo by L. D. Wooster. 
Fig. 19. An elm of the Gully Habitat showing 
the entrance to a Red-shafted flicker ' s wi nt er quarters . 
Photo by L. D. Wooster . 
Fig . 20. An elm tre e of the Gully.Habitat 
in which an opos sum had hi s wint er quarters . 
63. 
v-;i; • 
Of the for ty-two species of birds present here, 
six o,bta i n their maximum abundance in this hab i tat. One 
spe cies (sparrow hawk} i s exclus i ve to this habitat. 
Two (bat and opossum) of the four species of 
mammals represent ed here obtain their maximum abundance 
i n t hi s hab itat. 
The Cut-bank Habitat . 
At short i ntervals along the stream are vertical 
exp osures of the eart h made by the s t ream unde r cutting its 
banks . These vert i cal exposures are fr om twenty to thirty 
f eet hi gh , o.f wh i ch some are entirely barren of veget at ion , 
wh ile on others are a few scattered shrubs and pl ants . 
Thi s type of pl ace offers nest i g s ites for several birds . 
Int erveni ng the high exposures are low banks of 
the creek, where the water comes within a few f eet of the 
r i m. Many cf these sections have over- hanging vegetation, 
and are f avorabl e nesting places for the muskrat . 
The cut-banks offer nesting sites for t wo birds 
and one mamrn:.al . Species actually found nesting here are : 
Fig. 21 . A view of a Kingfisher's nesting 
hole in a Cut-bank. 
66. 
Fig . 22 . A 'iow vertical bank and the over-
hanging vegetation which h ides the entrance to 
a muskrat nest. 
6?. 
Fig . 23. A view of a vertical exposure of 
the " Cut-bank Habitat' showing t he entrance to 
a Bank Swallow nest . 
68 . 
The Mud- shore Habitat . 
The -"Mud-shore Habitat" is composed of strips 
of we t ground , mostly mud , which o,ccur in the stream bed 
at the edge of the water . Some of these strips extend 
almost across the stream. In places there is debris of 
sticks and other vegetation which has been washed there 
by the water. 
The animals that were represented here are : 
Amphibia 
No . of times 
observed dur-
ing one year . 
Leopard Frog 
Cricket Frog 




Brown Water Snake ~··•••••••••••••• •• 75 
Bell's Terrapin•••••••• • •••••• •••• •• 25 
Aves 
Xingfisher •••••••••••••••••••••••••• 
Bronze Grackle •••••••••••••••••••••• 






Neither ~f the t wo species of amphibia found 
here reach their maximum abundance in this habitat . Just 
the reverse is true of the two species of reptiles found 
here. Both species reach their maximtun abundance in this . 
?O. 
habitat. (Bell's terrapin, brown water snake.} 
Of the four species of birds represented here, 
one reaches its maximum abundance in this habitat. 
(Black-crowned night heron.) 
The one species of the manmals found in this 
habitat does no·t reach its maximum abundance here. 
Figures 24 - 29 show in a statistical form t he 
habitat distribution of some of the species of the verte-
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Fig . 24. Diagram showing the frequency of 
observation of the cotton-tail and jack rabbits 
in the several habitat s . 
Jack rabbit . 
Cotton- tail rabbit . 
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Fig . 25. Diagram showing the fre~uency of 
odservation of the short- tailed shrew in the 
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Fig . 26 . Diagram showing the frequency of 
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Fig o 27. Diagram showing the frequency of 
observation of the leopard frog, bull frog, and 
cricket frog in the sever~l habitats. 
Leopard frog . 
Bull frog. 
Cricket frog . 
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Fig . 28 . Diagram showing the frequency of 
observation of the black- capped chickadee, red-
shafted flicker, and house wren in the several 
habitats . 
Black-capped chickadee. 1.·::-:.-'/',:: ·.: ·, j 
Red-shafted flicker. 
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Fig . 29 . Diagram showing the frequency of 
observation of the white- foo t ed mouse, meadow 
mouse , and hou.se mouse in the several habitats. 
White "'.'" footed mouse . -
Meadow mouse . k":--~<-~>i<"-f 
House mouse • - wn, 
The Factors Accounting for Habitat Preference 
of the Sl)ecies of Vertebrate Animals 
Cons i dered in. this Study. 
77. 
Each species of the· vertebrate animals which 
we a.re here considering was found to be -more abundant in 
some of the nabitats studiedo It is reasonable to assume 
the llabitat in which a species is found in its ma.xim:im. 
abundance to be the habitat preference of the species in 
question, and that one or more factors of that habitat 
exerts an important 4lfluence in determining the presence 
and act·ivities of the species in that habitat. This 
principle deserves enlarging upon. 
The jack rabbit was found exclusively i n the 
weedy low-land habitat, for a s __ ort period during the 
winter , where it fed upon the winter rosettes of the 
plants, while all other act.ivit,ies were carried on en-
tirely away from the study area. From observations made 
during this study , ·it was obvious that the green plant 
food was the factor which determined the presence of the 
jack rabbit in this habitat. 
As another illustration, the white-footed mouse 
was very closely limited to the thicket habitat , where it 
was able to live throughout the year without being forced 
78, 
to modify to any extent its general mode of living dur-
ing the different seasons . This species nest ed in the 
rubbish both winter and summer , and an examination of 
the contents of the stomach showed that it was ohtaining 
its food from the seeds and plants close to the ground. 
The white-footed mouse . also, used this habitat 
as a place of refuge from enemies, and while foraging for 
food and nesting material. 
As another illustrat_ion, three factors of the 
Grass-land habitat seem to be espec1ally prominent in 
attracting animals. of different inhe r ent, structural and 
instinctive peculiartties. First, was the close thick 
cover which permitted the shrews. the meadow mouse, to 
cons.truct runways beneath it; second, because o,f the ex-
tensive root systems of the plants, a large amount of food, 
both vegetable and insect, was available for ground-forag-
ing, vertebrate species, such as flickers, meadow larks ; 
third, the absence of tall vegetation permits the animals 
which live and forage there to see &pproaching danger in 
time to escape by flying or running to safety . 
Since one or more species show a habitat prefer-
ence · to each of the habit,a t s ,, except the cut-bank, a rea-
sonable working hypothesis is that the environmental fac-
tors of one habitat are different from the environmental 
79. 
Photo oy L. D. Wooster 
Fig. 30. A burned-off tall grass area showing 
the run- ways of the meadow mouse . 
79 
fa ctors of every ot her habitat . Thi s pri nciple can best 
be illustrat ed by t he f a ct t hat , of t he vertebrate ani mal s 
(leopard f r og , cr icke t fro , bull frog , savanna pparrow , 
j a ck rabbit, muskrat ) whose apparent habitat preference 
was t he weedy low-land , i n every c se f ood- supply deter-
mi ned their presence here , and nest i ng act ivi t i es were 
carried on ent irely out of this habitat , wh i l e t he king-
fi sher , the bank swal l ow, and t e muskr t f ound f vor ble 
nes t i ng s ites i n the cut- bank habitat , and in every case 
f oragi ng f or food and home bu ilding mat erial was carried 
on away from t he cut-bank . 
Sin ce t he habitat p r e f erence of seve ral "ecolog-
i cal t yp es " of animals ~oi nci des , it would f ollow that a 
composite con t r ol ·of many fact ors i present in each hab;tat. 
To i l l us t r a t e , the bull snake , the red- headed woodpecker , 
t he pocket gopher and t he weste fox s u i rrel all show a 
habit a t p re fe r ence to the scatt ered- t rees . I t is clearly 
apparent that the i nherent , re l atively fixed , struct ural 
charac t ers of each specie s , i n re l ation to the factors of 
the envi r onment are d i fferent . The favorable influence 
here for t he bull snake was t he great 1umber of nestling 
bi r ds . The bull snake has the i nherent ability to make 
us e of this source of fo od . The red- headed woodpe cke r , 
with it s spec i al means of procuring f ood , was attracted 
so. 
Fig . 31 . A bull snake wt:ch was taken from 
a bronze grackle ' s nest. Thi s snake had swol low-
ed two young birds . 
her e because many of the t r ees were heavily infested wi t h 
insect s . The house wren by nature of i t s s i ze , se eks pro-
t ection in nesting s ites , which were proyided by the cavi-
ties in the t rees . The favorable condit ions for burrowing 
here . attract the pocke t - gopher by nat ure of i t s fossorial 
l imit ations , in order to s ecure f ood , safety f r om enemi es , 
and homes. Locally the occurrence of the gophers i s se en 
to accord _ wi th these factors . (During one ni ght one hun-
dred pocket gopher mounds wer e t hrown up in a patch of 
heliant hus t uberosus , of approximat ely five hundred 
square yards • ) 
The favorab l e influen ces f or the squi rrel in 
thi s hab i tat, were also, safe nesting sites , food , and 
safe pl a ce s as r efuges while fe eding upon food whi ch had 
been secured in other areas . But by nature of its scan-
s erial habit s , the squi r re l depen s upon a different 
stratum f or ne st ing and re fuge pl a ces from the pocket 
gopher. 
'he above exampl es al s o i llust rat e that ·the 
di fferent species of ve r t ebrates are able to occupy the 
s ame habitat because no t wo animal s depend precisely upon 
t he same means of subs i stance. To express the situation 
differently , no t wo species of vert ebrate animals occupy 
pre ci s ely t he sam.e ecological niche . 
82. 
Photo by L. D. Wooster . 
Fig . 32 . A burn.ed - off grass area showing the 
mounds of the pocket gopher . 
83 . 
As another illustration , five species of birds 
and one species of mammals a l l ne sted in a single big e lm 
tree during the summer ( see page 84) , each i n its own 
ecological niche . 
Although the distribution limits of many species 
conform remarkably to the limits of one or two habit ats, 
there are a number of species the o,ccurrence of which in 
.several habitats, in relatively equal. abundance, calls for 
special remarks . The birds and some mammals are of rela-
tively great power of locomoti6n and _may live regularly in 
one or more habitats which are remote from one another. 
This is true of the crow , the bronze grackle, and the 
f l icker . The opossum and the cotton- tail rabbit foraged 
far and wide in the Association, but both reared their 
young in the Gully Habitat . 
In treating the distri ution of the birds and 
mammals of the l ower Colorado Valley Grinnell (1914, p . 
94 ) says : "After a cons i deration of all the birds and 
mammal s ment ioned in the present report, as occurring both 
i n the region specifically treated and elsewhere as far as 
writer ' s knowledge goes , associational restriction appears 
t o be governed by the following three factors , of relative 
import ance in the order named . 
"l. Kind o,f food - supply afforded, with regard to 
Fig. 33 . An elm t ree i n whi ch are nesting 
many animals, namely, Red-headed toodpecker , 
Golden Fl icker, Hai ry Woodpecker , a Screech OWl , 
two pairs of Hous e Wrens , and a Squirrel. 
84 . 
the inherent structural powers of each of the animals 
concerned to make it available. 
85. 
"2. Pre sence of safe breeding places , adapted 
to the varying needs of. the ani mals , in other words , de-
pending upon the respective inherent power s of construc-
tion, defense and concealment in each species concerned . 
"3. Presence of places of temporary r efuge for 
individuals, during day time or night time, or while f or -
aging, when hard pressed by predatory enemies, again cor-
r elat.ed with the respective inherel\t -powers of defense and 
concealment of' each sp:ecies involved." 
It is o,bvious t hat one of these t hree factors 
( food- suppl.y , safe breeding places ,, safe re fuges ) governs 
the habitat distribution of all the amphib i a, reptilia , 
aves and mamma1ia mentioned in this report . Stat ing t he 
cas e broadly and generally, it m y be said: In every case, 
t he presence of food - supply , p r esen ce of safe breedi ng 
places or the presence of' safe refuges ,. i s the pri mal 
habitat requisite , although other fact ors may be essent i al . 
These t hree factors ar e of relative importance in the orde r 
named . To illustrate, i n t he mud-shore the fa ctor which 
determined the pr esence of every an i mal f ound there was 
the food supply. Again in the Weedy Low- land Habitat, the 
food - supply was a f actor i n fluencing t he presence of every 
86 . 
Photo by L. D. Wooster. 
Fig . 34 . A feeding station of the squirrels, 
located in the Scattered- tree Habitat. 
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species . Breeding places was also a factor determining 
the presence of' the red-wing blackbird . I n the Thicket 
Habitat the food-supp1y was the most obvious fac tor 
governing t he presence of the vertebrate species . 
In a11 of the othe r hab itats outlined in thi s 
study , the presence of safe br eeding places was an i mpor-
tant f act or i n fluencing the resence of t he animals , but 
to the great er number of species the food-supply was 
afcessable near- by . 
e may conclude that : the -.~r:esence of f ood-supply 
i s the pri mal factor determining t he presence of the ani -
mals i n the t1ud--shore, the Weedy Low-land and the Thi cket 
Habitats, and r elatively important in the Gully , t he 
Scattered-tree, the · coded , and the Grass-land H bitats . 
The factor governi ng the presence of the ani mals i n the 
Cut~bank Habitat i s t he presence of safe breedi ng places . 
All the habitat s provided re fuge of s ome type for the ani-
mals . As an illustration, the tall grass covered the run-
ways of the mead ow mouse . 
Some species of vertebrates were apparently 
closely adhe rent to a particula-r habit at ,. evidently ,. by 
structure or habit, being dependent upon a fac t or which 
was quite apart from the food requirement , nesting sites 
or refuge places. As an illustration, the shrike is by 
Photo by L. D. Wooster . 
Fig. 35. A mouse impaled on a thorn of a 




habit dependent upon conditions pertaining to thorny 
t±-ees. This condition wou1d attract this species in 
the same manner in every habitat. In this particular 
study the thorny l ocust was found in the Scat tered-
tree Habitat. 
Phot o by L. D. Wooster . 
Fig . 36 . A locust tree , showing the thorny 
conditions o~ the trunk . 
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The Factors Accounting for the Presence of 
Animals i n the Th1cket Habitat . 
The ~hicket Habitat i s here used as a type ex-
ample , to illustrate the influence exerted by a habitat 
upon the presence of the vertebrate spe cies in that habi-
tat, wi th regard t o the three factors , food-supply, safe 
breeding places , and safe re fuges. 
Although but four species of birds reach their 
maximUlll abundance in t .he Th icket Habitat , a note- worthy 
featur e of the distribution is the fact t hat a large 
number both of species and of individual birds habitually 
fed in thi s habitat. 
The variety and quantity of available food ac-
count s for the presence of a large proportion. of the birds 
found i n this habitat; for example , the large amount of 
foli age harbored an abundance of i nsects as compared with 
t he other habitat s . In the winter these inse cts were pre-
sent i n some stage i n the leaf litter on the ground . In 
addit ion ,, many of the shrubs and v.:nes pro.duced f ruits 
t hat the birds ate i n quantities . 
Tbe conditions for nesting in the Thicket 
Habit at seemed favorable to only four species of birds 
,r. r 
I 
(catbi rd ,, b lack- h e ded gro sbeak: , ro i n , and t he blue 
bi r d). The cat b i r d and the bl ue bi rd were not f ound 
ne sting i n any ot her habit a t . The dense shrubbery fur-
n i sh.es :tow nesting sites and the close prot e ct i on which 
t he s e bi rds prefe r . 
Bird life was conspi cuousl y more abundant in 
this habi tat dur i ng t h e mi grating season ,, which fact i s 
a t tributed t o the great protection fford.ed by t he dense 
vegetat i on . The migrat ing species wh.ich were observed i n 
numbers i n this habit at were the myr~le warble r , the 
Tennessee warbler , and t he towhee . 
The Harris sparrow wa s observed t o roos t in 
f l ocks of t went y to th i rty in the Thicket Habit a t . 
The wh i te- footed mouse wa s apparently very 
cl.osely l imit ed t o this type of habitat , and was able to 
l i ve t he re through the year witho 1t eing forced to mod ify 
t o any extent i t s general mode of l ivin ·through t h e dif-
f erent seas ons . This spe cies nested in the rubbi sh b.oth 
wi n t er and sunnner , and an examinat i on of t he contents of 
the stomach showed" t hat it was ob t a i n i ng it s food from t h e 
seeds and plant s clos e t o the ground . Only one spe cimen 
of th i s species was capt ured i n any -othe r hab i tat . 
The cotton- t ail rabbit nest ed i n t he Thicke t 
Rabi.t a t i n the loos e ground and rubbish , and was frequent ly 
93 . 
observed f e edir1g up on the young plants and bark of the 
shrubs . It used this habit at as a refuge both summer 
and wi nt er . The cotton- tail rabbit would, when di sturbed 
by an observer , hurry for the nearest available cover of 
this t ype. 
The house cat was attracted to this habitat be~ 
caus e of the animals which it could use as food . It is 
known t hat the young from three bird nest s was destroyed 
by t he hous e cat, and the destruction of six others was 
a t tributed to the house cat . 
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SUMMA.RY 
· l- , iltoget.her, l.00 species of vertebrate animals were 
represented 1n the area used 1n this study. 'Fhese 
·were divided among the four classes dealt with, as 
follows: amphib1a, 3_; reptilia, 9; aves. 74; 
ma.mmalia, 14. 
2. The areal. enviroilDlent of ·the Stream-bank Association 
may be subdivided into smaller p_ortions, {habitats) 
on the basis of the structure of the vegetation and 
topogr~phy of the land, each of which exerts an im-
portant influence upon the presence and activities 
of a group of vertebrate animal.s. 
3 . The primal ecological. factor accounting for the 
habitat l.imitations of the terrestrial vertebrates 
on this stxesm bank are the presence of foo.d-supply, 
the presence of safe breeding places, and "the pre-
sence of safe refuges and forage places, each of these 
in conjunction with the inherent, relatively fixed, 
structural. characters of each species in question. 
4 . Eaoh habitat has living within it a characteristic 
Rana catesb;ana {Shaw. ) 
Bull frog . 
...,., . 
The bull frog was not common along the creek. 
On lune 10 three bu11 frogs were seen about four feet 
from the water. These frogs were watched fo.r ten minutes. 
During this time two of them remained motion1ess while the 
other one made two dives at insect,s . During t ,he next week 
bull frogs were heard frequently in this vicinity, 
Reptilia.-
Heterodon conftpgtrix nasicus Baird and Girard. 
Hog-nosed snake. 
This species was found on the dry grassy areas. 
b,ack from t .he stream. It was first seen on the study area 
on Apr il 16 . Three specimens w r e found later in the 
summer. 
Lampropeltis get\1.l.Us holbrooki {Stejneger.) 
Salt and pepper king snake. 
On April 20 one specimen of this species was 
seen. on ,a road l eading through a tall grassy area. 
Pituophis sayi (Schlegel •. ) 
Bull snake. 
98. 
T'he bull snake was the only snake seen on the 
study area in the fall. It was also the most abundant 
snake in the Stream-bank Association. lt was seen in the 
area of tall grass, where many l.eopard frogs came to feed. 
On one o-ccasion a bull snake was found trying to swallow 
a leopard frog. Another one was found in a bronze graekl.e 's 
nest; it had swallowed one y_oung bird. 
Coluber constrictor flaviventris (Say.) 
.Blue racer. 
The blue racer was first seen May 15. At this 
time it was among some weeds in a gull.y cl.ose to the stream. 
On J'une 9 another was seen feeding in t h top of a clump of 
weeds which were over-run by vines. 
Thamnophis sauri tus proximu.s (Say•) 
Ribbon snake • 
One snake of this speci.es was observed on May 18, 
1n the tall grass area at the edge of the woods. 
Natri:x: sipedon sipedon (Linn,) 
Brown water snake. 
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The brown water snake was seen in the water 
until. l.ate in the fall and as early as May 15 in the 
spring. On july 3 two. adults were seen crawling about 
in a muddy region near the creek . Three small brown water 
snakes were found under the drift wood by the water . 
Cmi.emidophorus sexlineatus {Lin:p. . ) 
Six-lined lizard. 
The six-lined lizard was t .he most abundant rep-
tile found on the study area. It wa s found in almost every 
habitat, but was most frequent in the grassy areas. 
Twelve six-lined lizards were counted in an area of about 
one hundred square feet. Thirty of this species were 
counted in an hour, while walking about three quarters of 
a mile. The first adult was found on April 21 and the 
young were first seen on lune 2. 
Chrysemys belli (Gray. ) 
Bell's 'terrapin. 
A considerable number of painted turtles were 
seen in the water. These turtles were quite often found 
among the tall weeds on the banks, where they were feeding. 
l.00. 
They were seen late in the fall.an.dearly in the spring. 
Terrapene ornata (Linne.) 
Box tortoise. 
The box tortoise was common 1n low damp places 
1n which tall. weeds were growing. Fifteen of' these ter-
rapins were seen on an area of about an acre. They were 
seen l.ate in the fall and were first seen in the spring 
on May 28. 
Aves 
Falco sparverius sparverius (L.) 
Sparrow hawk. 
The sparrow hawk was seen several times during 
the winter and two young hawks were seen June 26. The 
sparrow hawk is an all year resident in western Kansas. 
Circus huds.onius (Linn.) 
Marsh hawk. 
The marsh hawk did n.ot nest· on the study area, 
but o,ocasionally used it as a hµnting ground, On J"anuary 
16 one was. seen t .o give a demonstration of' its hunting 
tactics in a grassy area at the edge of' the woods, but was 
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never seen in the woods. A marsh hawk was seen to dive 
to the ground and catch a small rabbit and was frequently 
seen flying o,v~r an area that was inhabited by meadow 
mice, which t .he marsh hawk is known to hunt . 
All year resident in western Kansas . 
Oxyechus vociferus (Linn.) 
Killdeer . 
The killdeer was seen until late in October and 
was first seen in the spring on February 28 . Two days later 
six of this species were seen foraging on an area almost 
free from vegetation . On April 28 a lone killdeer was 
watched as it fed at the edge of the water; not a note was 
heard as the bird moved along the creek. On May 22 two 
young killdeer were seen feeding with an adult on a mud-bar 
at the edge of the water . When ap~roached they ran into 
the bushes and could not be located . On May 20 an aban-
doned killdeer's nest was found on the bank ,. about fifty 
feet from the water . It was a small. depression in the 
ground, and was lined with dry pieces of weed stems. 
Summer resident. First seen February 28; last 
seen October 20 . 
Col.inus virginianus virg1n1.anu.s (Linn . ) 
Bob-white . 
A covey of from twelve to fifteen quail was 
flushed in a grassy area at t,he edge of the woods on 
October 12 . These quail had evidently established win-
ter quarters here, since a covey of quail was regularly 
seen in the same vicinity until the last of Jebruary. A 
pair was reported to be nesting in a junk yard bordering 
on t he st,udy area . On June 14 a brood of young was seen 
in a pasture near the creek. -l'uly 10 an adult bo,b- white 
and from twelve to fifteen half-grown young were flushed 
in a g\llly~ where the ground cover was short· grass an~ 
low plants . The same covey was flushed about fifty yards 
.away on a grassy area. 
ill year resident . 
Zenaid.ura maoroura marginella (Woodhouse}. 
Western mourning dove. 
The western mourning dove was frequently ob-
se rved among the scattered · trees and weedy parts of the 
study area until late in the fall. On April 10 a pair 
was seen in. a ce:datr tree and a nest was located about 
three feet from the ground . During the month of May six 
mourDing doves ' nests we re found in a group of eight cedar 
trees. Of these , the eggs from three were destroyed; 
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young were hatched in the other three but were destroyed 
before they were able to leave the nest. A second brood 
o,f e ggs was laid in all six nests , but these, too, were 
all destroyed. Seven nest.a were located 1n a near-by 
elump of locust trees. By J"une 24 , from each of these a 
second brood had been reared and only one bi rd had been 
killed from this group of nests. A shrike was observed 
in a tree near this nest and was seen to drop a young 
mourning dove to the ground. The shrikes are known to 
hunt f or food around thorny trees. ':Dhe six nests l ocated 
in t he cedar trees were thought t o have been de stroyed by 
r 11 oats. •he thorns on. the trunk of t he locust tree, perhaps , 
protected the nest from t he cat s. 
Summer resi.dent. Last seen October 7; f i rst 
seen April 10. 
Otu s asio asio {Linn . ) 
Screech owl. 
The screech owl was a common resident along the 
creek . One regu.larl y spent its winter days on a bushy 
group of branches close to the trunk of an elm tree at t he 
edge of the water . Ni ght observations found eight to ten 
scree ch owls ·in a very small. area. Their calls were heard 
at diff erent times all through the night from dusk to day-
bre.ak. 
J.04 . 
An owl of this species was seen coming from a 
hollow tree every evening during the first week in rune . 
On June 26 , at dusk , three young, and an adult screech owl 
were watched as they sat on the limb of a tree. as if 
wat ching for food . The adult was seen to dive to the 
ground and return to the limb as if teaching the young 
to fly . 
July 12 at. 10:00 a.m. an adult screeck owl was 
seen in the tall thick woods where it apparently was 
spending the day. It was being mole~ted by the jays, 
woodpeckers , flickers and several other kinds of birds. 
Cr ies of birds were heard in other parts of the woods, 
from which five young owls were seen to come to the 
·adult. 
All year resident. 
Bubo virginianus, virginianus (Gmelin.) 
Great horned owl . 
The great horned owl was observed many times 
during the fall and winter . On february 28, at about four 
o'clock in the afternoon , a great horned owl was flushed 
from the ground in the woods . No nest or young were found. 
All year :r.,esident. 
.Asio wilsonianus (Less .) 
Long- eared owl. 
l.05 • 
The long-eared owl is a common resident of this 
region. An adult was observed several times in a tall 
thick group of honey l .ocust trees. Two young were seen 
on J'u.ne 18 and 1~ in the same locust thicket. When dis-
turbed they circ1ed through the trees and returned to the 
place where they had been. They were observed · 1n this 
neighbo.rhood off and on for several weeks. 
All year resident . 
Ceryle alcyon (Linn.) 
Belted kingfisher. 
The belted kingfi,shers were often seen along the 
creek until the middle of November. On October 16 three 
were seen while making a survey of t e study area. The 
kingfishers--only one at a time--were seen throughout the 
winter, below the dam where the water did not freeze, and 
on three occasions at the open water where the ice had 
been removed. T'hey were often observed along the creek 
perched on dead st.ubs or branches near the water. A 
nesting tunnel of a belted kingfisher was found on July · 
10 in a vertical bank facing the creek . The character-
istic doub1e track of foot marks showed in the mud at 
the water•s edge. 
All year resident . 
Melanerp-es erythrocephalus (Linn . ) 
Red- headed woodpecker. 
4V Ve 
The red-headed woodpecker was very common in 
the scattered trees along the stream. It nested in holes 
usually located more than fifteen feet from the ground , 
in t he trees. On June 19 two adults were watched as they 
gathered f'ood from the trunks .of trees and carried it to 
a nest . The cr ies of young could be heard as the parents 
entered the nest. In a period of t wenty minutes the par~ 
ent birds had made seven trips to the nest. 
Summer resident. Last seen October 15; f i rst 
seen April. ll. 
D~yobates villosus villosus ·{Linn.) 
Hairy woodpecker . 
The hairy woodpecker was observed throughout 
this study. It was usually seen in dead trees in t he 
wilder parts of the woods . During the winter one was 
habitually observed near a large elm tree . On March 
2 one was seen f eeding on the l imbs of this tree . At 
seven o 'clock in t he evening it entered a hole high in 
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the tree and was not seen to return. 
A hairy woodpecker nested in this hole during 
the swmn.er. On lune 20 the call of young was heard 
when an adult entered this hole with food. On J"u.ne 
27 two young birds of this species were seen on a limb 
of this elm tree. 
All. year resident • 
Dryobates pubescens media.nus (L.) 
Downy woodpecker-. -
The downy woodpecker is somewhat shy and is most 
commonly se.en 1n th~ woods. It was observed all during 
this study, but a single bird at a time. One nest was 
located in a hole 1n a tree near the creek. 
All year resident. 
Colaptes chrysoides mearnsi (Ridgway.) 
Yellow-shafter flicker. 
The yellow-shafter flicker was seen in flocks 
the latter part of September and the first part of 
October. On October 15 a flo,ck of twenty to thirty was 
seen for the last time until their return in the sprin.g 
when they were first seen on March 10. These flickers 
were regularly seen foraging on the open ground and 
.LUts. 
sometimes on the trunks of trees. On June 5 a yellow~ 
shafted flicker was watched as he was collecting ants 
from an ant hill . After about five minutes of collecting 
he was seen to go to a nest of young . 
These flickers nested in holes in cottonwood and 
elm trees which were in open places. On June 1'1 a yel-
1ow- shafted flicker's nest was watched for thirty minutes. 
The young would stick their heads from the hole in the 
tree and give a call; then shortly a parent bird would 
come with food. After the parent ha4. been gone for a 
s hort while the young · would again protrude its head and 
give a call. Calls of the young flickers in their nests 
we re constantly heard during the next week. By J'une 25 
most of the young had left the nest, and were very abun-
dant on the ground in open places of the woods. 
Summer resident. Last seen October 15; first 
seen March 23 • 
Colaptes cafer collaris (Vigors.) 
Red-shafted flicker. 
The red- shafted flicker was a winter resident. 
It was observed first in a flock of twelve, on October 
15. Many of these f lickers were seen throughout the 
wint er as they foraged on the. ground and rested on stumps 
.L\J.:1 • 
and trunks Of trees. February 16 was a cold snowy day 
1n this section~ The flickers were seen scratching the 
snow from the ground in order to find food. Then one of 
these birds, was seen to go into a hole i n an elm tree. 
On March 28 they were observed 1n groups as if making 
ready for their departure . The last individual was 
seen on April 25 . 
Winter resident . Last seen April 25; first seen 
Octob,er 15 . 
Coccyzus americanus americanus (L.) 
Yellow-billed cuckoo. 
The yellow- billed cuckoo is a common summer re-
sident along the creek and was frequently observed in 
the thickets. It was seen or heard almost every day 
from the time it arrived in the spring until its depar-
ture in the fall. A nest containing three eggs was 
found in a bushy elm tree at the edge of the water, 
Summer resident . Last seen September 28 ; 
first seen May 7. 
Chordeilus virginianus henryi (Coos.) 
Western night hawk. 
The western night hawk was seen in flocks of 
ten to twenty several times during September and the · 
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early part of October. The night hawk returned in 
April and was seen in flocks several t imes , many ot 
which evidently moved farther north . 
This species was common during the summer . On 
July 5 a bird was flushed from the ground on the top of 
a ridge covered with tall grass . The bird immediately 
fell to the ground fluttering along as though wounded . 
On searching ver y care fully two young birds were found, 
although no nest could be discovered . 
Summer resident. Last seeri October 3; first 
seen May 2 . 
Tyrannus verti calis {Say.) 
Arkansas kingbird . 
The Arkansas kingbirds were m~st often seen in 
the tops of isolated trees in the fiei ds , or on poles 
and telephone wires . They were often observed perched 
on wire and flying to the ground for insects . On June 
8 a bird of this species was seen carrying material to 
a nest fifteen feet up on a limb of a hackberry tree . 
The young were ready to leave their nests on 
July 8 • and by July 20 many of these young birds were 
seen on the ground and lower l imbs of the trees. 
Summer resident. Last seen October 25; first 
seen May 2. 
Tyrannus t yrannus (Li nn .) 
Common k ingbird. 
111. 
The connnon k i ngbird was frequent ly seen in the 
company of the Ar kansas kingbird . These kingbirds were 
espe cially noisy in the early morn i ng even be f ore sunrise . 
Eggs were found in a nest on J"une 12 and the young were 
seen f eeding wtth their parents on J"uly 5. the common 
kingbird was often seen in the scattered tree s or 
flying about over wat er . 
Summer resident.. Last seen October ? ; first 
seen May 2 . 
Empidonax t railli trailli (Aud . ) 
Traill's flycatcher . 
The traill ' s flycatcher arrived early in May. 
Several were seen i n a shrubby growt . of box: elder close 
to the water . During the summer several -were seen in 
this v i cini ty of' shrubs. No nests were discovered , 
but on 1uly 5 two bir ds were watched for a half hour as 
they gathered food and disappeared into the woods for a 
few minutes and r eturned. Thi s fact and the behavior 
of the birds was evi dence t hat they were nesting near- by. 
Summer re s ident. First seen May 6; last seen 
October 15. 
Bombyci lla cedroru.m (Vieill . ) 
Cedar wax- wing . 
112. 
The cedar wax- wings were seen regularly from 
November 16 until June 7 . They were an abundant winter 
resident . On February 16 a flock of from seventy-five 
to one hundred were seen perched in an elm tree near the 
stream. A group of ten or twelve o.f' these birds would 
fly down to the water and after drinking. circle about 
and return to the _tree . Then another group would do the 
same. The cedar wax- wings chose a$ perches the tops of 
tre e s . During the winter they frequently were seen 
feeding on hackberri_es , and in April and May they fed on 
elm buds . A flock of between thi.rty and forty cedar 
wax-wings habitually roosted in a group of cedar and 
pine trees . Their favorite roosting pos i tion was in a 
crowded row on the low branches and close to the trunk 
of the tree . They lingered into the summer, but did 
not breed in this region . 
Winter resident . First seen November 31; last 
seen May 28 . 
Cer thia familiaris americana {Bonap . } 
Brown creeper. 
The br own creeper was observed often but in 
small numbers. Twelve adults were seen November 15 and 
individuals were seen all during the winter . Single 
creepers were sometimes seen m.ovil!llg along with a flock 
of feeding kinglets. Foraging was on the trunks and 
larger l.imbs of deciduous trees. This creeper was us-
ually seen in the thick woods. 
Winter resident. First seen November 5; last 
s,een March 29 • 
Penthestes atricapillus (Linn . ) 
Black-capped chickadee. 
The black-capped chickadee is an abundant resi-
dent. along ·the creek throughout the year. where its 
presence was recognized through its song and note call. 
During the winter it was regularly observed in flocks 
at the edge of the woods. During a snow two were caught 
alive in a trap set to catch small mammals. One of these 
birds was caught the second time . They evidently went 
to the trap for food. The chickadee was a very friendly 
winter bird, but rather shy during the- nesting season. 
Five nests were located in hollow trees and stumps . 
During the last week of May and the first week of June 
the calls of young birds were heard in these nests when 
the parents entered with food. The first juvenile birds 
were seen on June 10. A second brood of young was 
reared in one nest. The parents and fully grown young 
were seen to enter the nesting places until late in 
~uly. A nest ~ound in a hollow stump was lined with 
torn-up feathers and rabbit hair and had five young 
birds in it . 
All year resident . 
Hirundo erythrogast ra (Badd.) 
Barn swallow. 
The barn swallow was rarely seen on the study 
area. The only pair that nested there had a nest in a 
shanty ne~r the creek. On June 6 in contained two eggs, 
but the nest was destroyed on the night of June 8. Many 
times these birds were seen carrying nesting material to 
the building located close by the creek . 
Swmner resident. Last seen October 28; first 
seen May 21 . 
Riparia riparia (Linn.) 
Bank swallow. 
One colony of three pairs of these birds nested 
in a vertical bank facing the creek. The nest was lo-
cated about three feet from the. top of the vertical ex-
posure. When feeding, the birds flew about over the creek 
and weed patches; they chose 'those places within their 
general range where the largest. number of flyiny in-
sects might be expected to occur. During the first 
two weeks in ~une the bank swallows were observed on 
several occasions, as they caught insects above the 
creek and carried them to the nest. which evidently 
contained young. Later the young were seen feeding 
with their parents, making short dashes for insects 
among some scattered shrubs~ 
Summer resident . First seen April 20; last 
seen September 21 .• 
Corvu.s brachyrhynchos (Brehm.) 
Crow. 
The crows were abundant in the fall and were 
seen in flocks of one hµndred or more until the middle 
of November . A small flock spe~t t he winter in this 
region. They were habitually observed in the morning 
going from the woods to a near-by corn field , where they 
fed through the day. They were observed to return to 
the woods in the evening. 
Other crows began to return in flocks of twenty 
to thirty in March. On March 28 , two or three hundred 
were ohserved feeding in a field t .o the south of the 
study area. In the evening they were seen perching in 
the trees. All year resident . 
Troglodytes aedon parkmani (Aud.) 
House wren . 
! he house wrens were an abundant summer resident . 
They began to arrive about the middl.e or Aprill. and from 
then on. throughout the summer they were found along the 
stream. The house wren was a cormnon breeder along the 
creek. nesting in cavities in trees, behind loose bark 
of trees , old woodpeckers ' holes, and under the bridge . 
On J'u.ne 20 a nest located under a foot-bridge 
contained seven young about h&lf fledged. During the 
third week of June the young were seen leaving the nest . 
By the last week of June many broods of' young were seen 
in the shrubs and weeds . 
Summer resident. First seen April 12; last 
seen October 2. 
Toxostoma ruf'rum (Linn.) 
Brown thrasher . 
~·he brown thrashers were very common in the same 
environment with the catbirds and the black-headed 
grosbeak, although they were more abundant than either 
of the other species . They nest . in the t .hickets and us-
ually build their nests about three feet above the 
ground. Young were found in the nests the last o,f May 
..L...L.U e 
and a s econd brood of eggs was found in several nests 
on June 15. 
During April the brown thrashers were early 
risers and were heard singing early in the morning . 
They were often observed feeding in the company of 
the r obins , 
Summer resident. First seen April 21; last 
s een October 30 . 
Dumetella carolinensis (Linn.) 
Catbird. 
The catbirds were more frequently seen 1n the 
shrubbery near the creek. They were not common breeders 
on t he study area. Two nests were discovered in the shrubs 
close t o the creek. On June 15 ,. three young birds were 
observed as they fed with the pare t birds in a weed 
patch near a thicket in which a nest was located. 
Summer resident . Last seen October 6; first 
seen May 29 . 
Mimus polyglottos polyglottos (Linn.) 
Mockingbird. 
The mocking bird was comm.on early in the sea-
son all along the creek . It was almost exclusively 
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confined to the thickets. especially where the trees 
were ladened with fruits. Early in the s,pr1ng it was 
habitually seen in hackberry trees. The mockingbirds 
were especially co:rm:n.on the third week in April in com-
pany with the robins and blue birds. 
· The-mockingbirds nested 1n the th1ck.ets and in 
evergreen trees. On May 15. a nest containing three 
eggs was discovered, and by May 30. the first young 
were seen. 
Summer resident. First seen April 10; last 
seen October 11. 
Plane st i .cus migratorius m.igratorius {Linn.) 
Robin. 
In the fall the robins were often seen congre-
gated in places where there was wi ld fruit, feeding 
either in the trees or off the ground. By the middle 
of Oct,ober only a few robins were seen. A group of from 
eight to t .welve was frequently seen du ring the winter. 
They were habitually seen foraging beneath the 
hackberry trees. 
On April 8 the robins were the most conspicuous 
birds on the study area. By April 12 three pairs had 
established themselves in a group o.f evergreen trees 
• 
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near the stream. During the next week many nesting 
activities were observed. 
On May 2 two females were brooding eggs in nests 
wh.ich were located in this group of evergreen trees. 
Two robins' nests were al.so found in a near-by thicket. 
~hese nests were located from three to ten feet above 
the ground·. Young birds were first seen on May 16. 
Young robins were leaving the nests on May 27. A second 
brood was reared in two of these four nests. The robins 
forage on the ground for animal food, but they were fre-
quent.ly observed feeding in a thicket, of choke cherries 
and mulberries. 
All year resident. 
Sial.ia sialis sialis { inn.) 
Bluebird. 
The blue birds were commonly seen in the thicket. 
They arrived the middle of March and nesting activities 
were observed the last week in April . The females were 
found brooding eggs on May 2, and young were hatched by 
May 16. 
Summer resident. Last seen October 7; first 
seen March 12. 
Sialia currucoides (Bechstein.) 
Mountain blue bird. 
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The mountain blue birds were seen 1n the spring 
migration from April 5 to April 19,. 
Myadestes townsendi (.Aud.) 
Townsend 1 s solitaire. 
Solitaires were seen most often in brush pil.es, 
low bushes, and near a group of scattered coniferous 
trees. Foraging was on the ground·, often among sticks 
or rubbish. The solitaires were late in arriving and 
were observed. only 1n J'anuary, February, and March. 
Regulus calendula calendu.1a (Linn.) 
Ruby-crowned kinglet. 
!he ruby-crowned ki.nglets w0re first seen in a 
flock of twelve on November 15. §mall flocks were hab-
ituall.y seen during December and J"anuary • . :OU.ring a warm 
'· 
p,eriod t .he latter part of J' anuary , the kinglet s left this 
i 
vicinity and only two or three were seen in March. 
Tht:J kinglet.s foraged on evergreens and elm trees. 
On December 30, a ruby-crowned kingl.et was seen hunting 
food under and on the lower branches of buckbrusht This 
was an unusuai niche for the kinglet. It seemed to be 
exploring the place, and was finding food. Winter resident. 
Lani.us boreal1s (Vieill.) 
Northern shrike. 
The northern shrike was seen during January, 
February and March. This speci.es of shrike was often 
seen in the tops of a group of honey locust trees, es-
pecially in the ones that grew 1n the open places, where 
a view o·f the surroun.ding ground would be unobstructed. 
A shrike was habitually observed in a small. group of 
honey locust trees, a few yards from a section which was 
being trapped for small. mammals. Twice a trap was 
of its catch. Several weeks later a mouse and the 
of two others wer e found impaled on the thorns of 
locust trees. See page 88. Evidently the se were 
there by a shrike. Winter resident. 






Shrikes were most often seen in the tops of lo-
cust trees, especially the ones that grew in the open, 
or on barb-wire fences. A young mourning dove was dropped 
to the ground by a shrike which was perched in a tree in 
which a nest was located that contained two young doves. 
It was ·later found that one dove was missing from this 
nest. 
On A.pri.l 16 three shrikes were observed repeatedly 
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to f'ly into the air as i f' after fly1n_g inseots. Another 
shrike was observed catching grasshoppers . 
Vireosylva gilva gilva {Vieill . ) 
Warbling vireo . 
The warbling vireo was quite common during the 
spring migration, but was rarely seen later in the sum .... 
aer . One pair nested in the edge of a thioket . The fe -
male was brooding eggs on June 1 , but the nest. was de-
s troyed and the young of this bird was not seen during 
this study. 
Summer resident . Last seen September 26; first 
seen May 16 . 
Vermivora peregrina (Wils.) 
Tennessee warbler . 
The Tennessee warbler was seen during the fall 
and spring migration . 
Fall , November 6. Spring , April 30 . 
Wilsonia pus1ll a pusill.a (Wilson . ) 
Wilson.*s war bl.er . 
Wilson ' s warbler wa s seen during the spring 
migration, May 6. 
Dendroica cornonata (Linn.) 
Myrtle warbler. 
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The myrtle warblers were abundant during the 
spring migration, a few were seen during the latter part 
of March . During the middle of .April they were seen in 
large flocks. 
One small flock was seen in the fall migration, 
Mniotilta varia {Linn.) 
Black and white warbler. 
The black and white warbler was not commonly ob-
served in this region. On 1une 11 a pair was observed at 
the edge of a thicket, and on July 5 a family or these 
birds was seen feeding at the edge of the same thicket . 
This species was seen in the small fl cks during the 
fall and spring migrati.ons. 
Swnmer resident . Last seen October 11; first 
seen April 27. 
Xanthocephalus xanthocephalus (Bonap . ) 
Yellow-headed black bird. 
A small flock of yellow-headed black birds were 
seen flying along the creek on April 29. T'hree were seen 
a week later feeding with cow birds. This species was not 
seen again on the study area. 
Sturn.ell.a neglacta (Aud .) 
Western meadow lark. 
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The western meadow larks were seen in numbers 
until late in October. They were habitually on the more 
or less open ground of the .creek. Here the coarse grasses 
and weeds formed t he ir chief attraction. Individuals were 
fre quently seen all winter in the gullies leading back 
from the creek. 
On April 4 the mead ow . larks became exceedingly 
numerous, flying over the adjacent p--rai rie, and perching 
on the neighboring fences and in the trees of the study 
area. Several days . later they were in full song and in-
ce ssantiy flying about in pairs. Alt .hough not actually 
nesting on the study area , one nest was found in the tall 
grass near- by . Five eggs were laid and three young were 
seen within a few feet of the nes on May 20 . On July 
12 a floGk of twelve to fifteen larks was seen on a short 
grass section by the stream. All year resident. 
Icterus glabula (Linn .) 
Baltimore oriole. 
The Baltimore oriole was q_uite common in the sec-
tion along the stream in which tall, drooping trees are 
round. Two nests of the Baltimore oriole were found 
suspended on the ends of a heavily foliaged limb of an 
J.~o. 
elm tree. Young orioles were nearly ready to leave the 
nest on June 20. On the same day a young bird not yet 
able to fly was calling in some weeds close to the ground . 
Summer resident. First seen April 18 ; last seen 
September 27. 
Icterus spurius (Linn.) 
Orchard oriole. 
The orchard oriole is common along the stream in 
the section which is near homes and orchards. It used 
tall. trees for nesting sites. Two nests were discovered 
in the crotches, near the center of box elder trees . The 
parent birds were observed flying to a weedy area near- by 
and returning to the nest which contained young . The first 
young birds were seen on J'une 10 in the tall grass beneath 
the trees . 
Summer resident. First seen April 19} last seen 
Septemb-er 24 • 
Molothus ater ater (Bodd.) 
Cow bird. 
The cow birds were -very common in the grassy area. 
Several nests of other birds contain the eggs ot cow birds. 
I n one case a flock of fully forty were feeding close to-
gether on the ground, among a herd of cattle. Several 
-~··. 
times large flocks were seen flying over the area used 
1n this st.udy, 
Summer resident. First seen March 6; last 
seen September 29. 
Quiscalus quiscua aenue (Ridgw.) 
Bronze grackle. 
Great numbers of bronze grackles were seen during 
the fall mi.grat ion. They were also numerous during the 
sun:mer in the weedy areas, and alop.g the creek, where 
they could feed 1n shallow water. They vary greatly in 
numbers from day to day; at times dozens of bronze grackles 
may be seen walking along the shore at the water's edge, 
or perched in a weed patch. I't is evident that they do 
not all. nest there, but. they fly t .o feeding grounds from 
various parts of the surrounding area. On ju.ne 18, a 
flock of two or three hundred were observed in a weedy 
low-land area, most of which were full fledged young. 
These young birds would walk along behind the parents as 
they gathered food and fed them just as they would have 
fed nesting birds, 
The bronze grackles nested in the upper branches 
of the tall trees, and several nests were found in a 
group of two or three trees. A total of eighteen nests 
were discovered on the area used in this study. 
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Sunnner resident , Last seen October 3 ; first 
seen March 20 . 
Agelaius phoeniceus phoeniceus {Linn. ) 
Red- wing blackbird . 
A flock of red- wing blackbirds was first seen 
among a group of plants bordering on the streamt on 
March? . !hey were observed in flocks late in the fall 
i n a lowland a r ea of tall weeds and shrubs 9 
On March 29 a group of red- wing blackbirds was 
noticed as they were perched on the weeds and shrubs in 
t he same area . The males were singing and taking circling 
fl ights about the groupt while the females were quiet . 
On May 8 two nests were found in low bu.shes near the 
water . On May 21 they each contained young too · small 
to l .eave the nest . On June 2 young red- wing balckbirds 
were seen in company with adults . 
Su.mm.er resident . Last seen November 6; first 
seen March 6 . 
Euphagus cyanocephalus {Wagl . ) 
Brewer' s blackbird,. 
On May 12 a small gr oup of Brewer ' s blackbirds 
was seen mi ngl ed with a flock of cowbirds . These birds 
were feeding among a herd of cows in an ope.n area near 
the creek. Small flocks were seen during the next t .wo 
weeks. Large flocks were seen during migration until 
late in the fall. 
Sunnner resident . Last seen October 15; first 
seen March 25 . 
Zam.elodia melancephala melancephala SWainson. 
Black- headed grosbeak. 
A pair of bl.ack-headed grosb-eak were first ob-
served in a thicket of shrubs near the creek on May 1. 
During the .next wee~ six or eight pairs were seen among 
the trees where the singing mal.es usually perched in the 
tops of the trees. On May 9 a pair of these grosbeaks 
were watched for half an hour as they were building a 
nest. On May 27 this nest conta ed three eggs and on 
J'une 15 the young were seen flying about among the bushes . 
tune 27 showed a count of six black-headed grosbeak. nests 
on the study area. These are all located from eight to 
twel.ve feet above the ground. 
Summer resident, tast seen September 14; first 
seen April 21.. 
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Plpilo erythrophthalmus Linn. 
Towhee, 
A pair of towhee were first. seen in the low 
shrubs on April 17. Two days later they were seen in 
flocks of f'i:rteen to twent.y • They were observed along 
hedge fences and in thickets. On :May 11. t .hey again ap-
peared in numbers,. which seemed to be a second migration 
group. After May 1.4 they were not seen. 
The towhee is also a fall migrant although only 
six birds were seen on October 4. 
Passer domesticus Linn. 
English sparrow. 
The English sparrow was a very common resident 
along the creek. During the winter it was seen in low 
bushes~ brush piles and hiding i , holes in trees . Four 
nests were located in a group of trees, which contained 
many woodpecker holes. 
All year resident. 
Spinus pinus (Wilson.) 
Pine siskin. 
On Fe.bruary 19 the pine siskins were first ob-
served 1n a flock of seventy-five to one hundred in the 
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top of a cluster of elm trees where they were twitter-
ing and hopping from one branch to another. The pine 
siskins were very abundant during the next three months. 
In the winter the pine siskins were often seen in the 
company of' birds as they fed on the branches of trees. 
Late in· the season flocks were habitually feeding in the 
tops of elm and box elder trees. In the spring they were 
found feeding on elm trees iij the company of goldfinchee. 
The pine siskins were present until late in May. 
although they did not nest in this region, a pair was 
observed on several days carrying nesting material; · they 
almost completed a nest. 
Winter resident. First seen February 19; last 
seen May 2. 
Astragalinus tristis (Linn.) 
American goldfinch. 
In the fall the goldfinches were often seen 
feeding on thistles which were common on the grassy 
sections of the study area. They were also seen feeding 
in the tops of elm trees. .A flock of eight was seen on 
September 29. A pair of goldfinches was first seen in 
the spring on April 11. They spent several days in the 
neighbo·rhood of evergreen trees. Two nests were found 
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1n a group of last year's subflowers and milk.weeds. 
These nests were watched and later each contained three 
eggs. One nest was destroyed on May 29 and the other 
one, two days later. 
Summe r resident. Last seen October 2; first 
seen April 11 . 
Cardinal cardinalis eardinalis (Linn.) 
Cardina1. 
Two cardinals, a male and -female, were seen April 
18, in a thicket and none were seen at any time during 
the year. 
Ammodramus savannarum australis (Maynard.) 
Grasshopper sparrow. 
The grasshopper sparrow was first seen in flocks 
of fifty to seventy-five on April 28, when their queer 
insect-like notes were heard from all directions. During 




This species of sparrow did not nest on the 
It was heard all summer in the neighboring 
Summer resident, Last seen September 29; first 
seen April 21. 
Poocetes gramineus gramineus (Geml.) 
Vespers sparrow, 
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The vespers sparrow was a common fall and spring 
migrant. Small groups of the se birds were seen on fences 
or flying over open places perching on weed and brush 
piles. 
Ammodramus savannarum australis (Maynard.) 
Savanna sparrow . 
The savanna sparrow was an abundant migrant and 
was observed in flocks along the creek on May 2 and 
several days later they were seen in flocks of 150 t o 
200 on the college campus, which is about one hundr ed 
and fifty yards from the creek. They were observed all 
during the next week and again during the first week of 
August , flo,cks of about 500 were bserved along the 
creek. 
Passerina oyanea (Linn.) 
Indigo bunting. 
The indigo buntings are abundant in all but the 
most frequented portions of the park, being the most 
numerous of the summer birds. They loved the dry bor-
ders of the groves and slopes of the gully. They 
arrived rather late in the spring. 
Summer resident. First seen May?; last 
seen September 20. 
Guiraca caerula lazula (Lesson.) 
Western blue grosbeak. 
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The western blue grosbeak was most frequently 
observed in the more dense, low-growing vegetat.ion bor-
dering the streams . One male was heard signing from a 
mass of willow bushes in a gully back some distance from 
the stream. Another sang from the highest. twig of an 
elm overlooking thi.s willow slough . Males were seen at 
other times on t ,elephone poles which were close to the 
stream. The females were seldom seen. 
SUmmer resident . 
Chondestus grammacus grammacu s (say.) 
Lark sparrow. 
The lark sparrows were not seen in the fall, and 
only two or three at a time in the spring. A pair of 
this species of sparrow was s.een for the first time on 
April 23. A pair nested in the low branches of a cedar 
tree. The young were leaving the nest on June 10. 
Summer resident. First seen April 23; not 
seen in the fall. 
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J"unco, hyemalis (Linnaeus.) 
Slate-colored junco. 
The slate-colored junoo.s were by far the most nUJl-
erous bird on the study area during the winter and were 
:f'ound in many types of places. '.Chey first arrived 1n 
October· and were seen 1n flocks of thirty to fifty on 
November 2. During t.he winter t .hey habitually made up 
portions of the companies of several species of birds 
that foraged together. ~hey remained until the middle 
of April. In March they were greatest 1n number. 
During March and April one often heard their gurgling 
songs. 
Winter resident·. _ First seen October ll; last 
seen May 29. 
Passerello iliaca ili aca (Merr.) 
Fox sparrow. 
The fox sparrow was occasionally seen during t he 
winter but was most numerous during October and March. 
This species was usually observed in a dense thicket 
near the creek and 1n bushes and brush piles. This 
sparrow was found commonly along with other species of 
sparrows. Winter resident. First seen October 20; 
last seen March 29. 
Spizella monticola monticola (Gmel.) 
Tree sparrow. 
The tree sparrow was one of the most common birds 
along the creek during the winter. It was most frequently 
seen in weed patches close to the creek, although it was 
commonly seen in several types of places, and often 1n 
company with other species of sparrows. It was pr esent 
from the last of October until the last of April . 
Uontrichia guerula {Nutt.) 
Harris sparrow. 
The Harris _sparrow was common during the winter . 
it was regularly noticed aggregating in the evening in 
a thicket near the creek. It was often seen feeding on 
an area which was being trapped. O e of these birds was 
seen eating the bait of oatmeal d raisins from a trap. 
Melospiza melodia melodia (Wilson.} 
Song sparrow. 
The song sparrow was s,een. at intervals all win-
ter. It would be here for several days and then would 
disappear for perhaps a week, and return. It was us-
ually seen in ·the shrubs and thickets along the stream. 
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Zonotrichia l.eucophrys leucophrys (Forster.) 
White-crowned sparrow. 
The whi ta-crowned sparrow appeared in this re-
gion onl.y as a transient . It was first seen on March 
18 in a group of bushes near the stream. They were 
seen 1n groups in April. and October. 
Calcorius lapponicus lapponicus (Linn.) 
Lapland long-spur. 
The lapland long-spur was -not often seen on the 
study area. A fl.ock of about fifty lapland 1ong-spur 
were observed drinking, on December 29, but. they were 
more often seen in flocks of seventy to one hundred on 
the prairie adjacent t .o the study area. 
Ca1amaspiza melanocorpa (Stejneger.) 
Lark bunting. 
A group of fifteen lark buntings was seen on 
April 22 1n a thicket of choke cherry trees close to 
the creek. but were not seen again on the study area. 
Since the lark buntings are abundant on the prairie 
:further west in Kansas , it was supposed they had 
· stopped here on thei.r return t .o this part of Kansas 
for the summer . 
Octocoris alpestris practicola (Henshaw.) 
Prairie horned lark. 
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Horned larks were found sparingly on the study 
area. though common enough in the prairie conntry near-
by. Flocks of several hundred were seen during March 
and April. They did not nest on the stu dy area. 
Nycticora:x: nyticora:x: naevius. (Bood.) 
Black-crowned ~ight heron. 
Members of the heron famil y were observed along 
the creek from early in April and on into June. In June 
two young herons were seen habitually fe eding in the 
shallow water and along the shore. The ident.ity as to 
the species is not certain, but owing to the fact t hat 
the black-crowned night heron is a rare summer resi.dent 
1n this region• and from other markings, it is most 
likely to be this member of the heron family. 
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Mammals. 
Didelphis virginiana Linn. 
Opossum. 
The opossum was fo.und in the gullies and thickets 
close to the stream. T·he winter quarters of several 
opossums were found in the trunks of trees and close to 
the ground. On one o.ccas:ii.on an adult was found at the 
edge of a thicket.. On June 19, shortly after dusk, an 
adult and three young were seen hunying in a gully area. 
Myotis lucifugu,s lucifugus (Laconte.) 
Little brown bat. 
The little brown bat was commonly seen in the 
gullies. On several occasions many O·f this species were 
seen over the wat .er and in th gullies at late dusk . On 
June 19 about thirty-five were seen dipping to the sur-
face of the water and catching small insects. It was 
later discovered that their day-time roosting places 
were in the t ,ops of large trees in the near-by gullies. 
Blarina brevicauda brevicauda (Say.) 
Short-tailed shrew. 
The short-tailed shrew was caught in the tall 
grass area. beneath old logs, and in runwa:ys in which 
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meadow mice had been caught previously. One specimen 
was caught 1n the same place where white-footed mice 
had been trapped. They were caught both in the day 
time and at night. A short-tailed shrew was seen to 
run from a nest located under a log. On examination of 
the nest , grains of wheat which had been used to bait 
traps were found stored 1n this nest. On several occa-
sions this species was caught alive, but would live only 
a few hours in captivity. They would eat freely of 
insects given them. 
Perom;rscus maniculatus nebrascensis ( Caue s . ) 
White -footed mouse. 
The white-footed mouse was trapped beneath a 
broken-down limb over which a grape vine was growing; 
Under buck-brush whi.ch was over-grown by gourd vines; 
and among the rubbish on the floor of the thickets. One 
specimen was trapped under a log in the tall grass. 
Nests were found both summer and winter benaath the rub-
bish in a · thicket . It was active throughout the year 
and the females captured during February and March 
contained from three to five embryos. 
Microtus haydeni {Baird.) 
Meadow mouse. 
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The meadow mouse was extremely abundant in the 
grassy habitat where many runways were constructed under 
the tall grass. In winter, runways were tunneled under 
the snow. They were active all year. In the winter 
several nests were f'owid above the ground, but during the 
summer they nested wider the ground altogether. 
Examination of the stomach content of several 
specimens showed their food to cons_ist most ly of seeds, 
tender roots, and leaves of plants i n the immediate 
area of tbe nests. 
During February and March mo st of the females 
trapped contained from three t ·o six em.bryo,s. 
Mus musculus Linn. 
House mouse. 
The house mouse was not very common on the area 
used in this study. Three specimens were caught in the 
runways in which field mi ce had been captured. 
Geomys lutescens (Merriam.) 
Pocket gopher. 
The pocket gopher was found abundantly in the 
high grass-land and on the sloping areas close by the 
creek where mounds of dirt thrown up from its burrows 
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in search of food were a common sight. (Page 82) The 
number of mounds on a given area is variable. About the 
tree trunks they are not more than about ten to one hun-
dred square yards. In the same sized area, which was 
covered with heliant,hus tub-erosus, thirty-seven fresh 
mounds were counted one morning. But in April activity 
ceased. At this season of the year the gophers were ob-
served on several evenings roaming above the ground. 
Only two fresh mounds were observed after March 29 . 
One pocket ,gopher was brought into the labor-
ato,ry and kept as a pet. It was easily tamed and soon 
began e,at ing from one 's hand. It stored much food in 
its cage and spent much time sleep i ng. 
Citellus tridecemlineatus pallidus (Allen.} 
Pale-striped ground squirrel. 
The ground ,squirrel was not often seen on the 
study area, but was plentiful on the short grass section 
near-by. The only ones seen were in the open places 
near scattered trees. 
Sciurus niger rufiventer (Geoffery.) 
Western fox squirrel. 
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The western fox squirrels were most frequently 
seen in the t.rees. They were o-ften seen carrying corn 
from a near-by corn field, across an open area . Regular 
feedine stations of the squirrels were found at the 
bases of trees. The remains o.f ears of corn and wild 
gourds were found at the stations. On several occasions 
squirrels were observed as they carried ears of corn or 
wild gourds to, one of the stat ions and there at e them. 
During the spring they were frequently seen cutting 
smal1 twigs from the elm trees and eating the swollen 
buds. Several times individuals were seen eating mul-
berries, The fox squirrel was found living in holes in 
the trees.. Some nests were found in the tops of tall 
trees. The nests which were b ~lt in the tops of the 
trees were made of twigs and leaves. During the latter 
part of May and early part of June many ypung were seen 
feeding with their parents. They were usually feeding 
on the ground among the scattered trees. 
Lepus californicus melanotis (Mears.) 
. Black-tailed jack rabbit. 
The jack rabbit is · distinctly an animal of the 
open areas, and was never seen in the woods. It was 
most frequently found 1n the larger patches of weedy 
areas near a cultivated field, and was observed only 
during the winter. 
Syl vilagus florid anus similis (Nelson.) 
Nebraska co,ton-tail rabbit. 
The cotton-tail rabbit was an all-year resi dent 
along t .he stream. This species evidently stays close by 
the stream during the day, but st_rays into open places 
in its night travels. Tracks leading to open places were 
abundant in the snow. The cotton-tail was frequently 
observed in the different types of vegetation along 
the stream. Many nests, made in the ground, were 
found in thickets under leaves and debris, and on weedy 
and grassy areas. A nest was f ound in a pile of drift 
wood, in a gul.1y, and another i n a hollow log. 
The young were found in the nests early in May. 
Ondatra zibethica cimamomina (Hollister.) 
Muskrat, 
The muskrats were present along the creek, al-
though no signs of houses appear anywhere. They resort 
entirely to holes in the banks. Ten entrances to 
lffi. 
passage-ways were discovered along the portion of the 
stream un9-er study. They were at the roots of old trees 
extending into the water, or where the water was over-
hung by a dense growth of vegetation. 1'ro spe ·cimens 
were taken but one was found dead in the stream, which 
served to identity the species. 
They could be seen almost any morning or even- , 
1ng, swimming al.ong the stream, and were seen t .o go 
into the holes mentioned. ':rracks 1n the snow, leading 
from some of these holes showed their night wanderings , 
and capsule-shaped pellets o.f excrement on old logs and 
drift-wood. at the ~dge of the water marked the perching 
places of the rats. One a:fternoon late in the fall 
three were seen to dive from the stumps of old trees, 
which projected about a foot above he surface of the 
water. On. June. 1.0 an adult and hree half- grown young 
were s.een as they swam along the creek and disappeared 
among some over-hanging bushes at the water ' s edge. 
Mephitis mephitis (Schreber.) 
targe st~iped skunk. 
The large striped skunk was o:ften seen near a 
pile of hay near the stream. Tracks were frequently 
seen in the mud at the water's edge. Adults were seen 
146. 
only during the winter, and no nests or young were 
found. 
Felis domesticus Linn. 
House cat. 
The house cat was frequently seen in an area in 
which there were many birds' nests. The young from 
eight nests and two adu1t birds were killed 1n this 
area. Knowing the habits of the house cat this de-
struction was attributed to it. 
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